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ACCURATE MACHINE TOOLS. 








New 26-inch Boring, Forming, Turning and Threading Machine 


All operations at one chucking 


Orders can be sent to us direct or through leading 
machinery dealers in all large cities of the world 





For Farther Particulars Address 


THE W. P. DAVIS MACHINE CO, 


ROCHESTER, N. Y., U.S. A. 


2 AMERICAN MACHINIST Januery 23, 1908. 


WE DO THIS WORK @ 








eM ddde 
amas 


Wan & rr 
a 
madi 





SS 


S 


mh 


2} 


—s 
—.s. Ss 
~s 


‘sete 


<A 
aN | 


i 


a 


A.A 


& \ 
\\\W\\ 


\\\\\" 


ANY 


\ 


Pyvnwiaa ey 


3940 


Our plant is fully equipped with latest designs of machine tools for the Rapid and 
Economical production of spiral gears, stearing gears, heavy worms, gear transmissions 


etc., of various sizes. Unless you have unusual facilities we can do this work Gheaper 
than you can. Let us prove it. 


PRATT & WHITNEY GOMPANY. 
HARTFORD, GONN., U.S.A. 


OPFICES—Trinity Building, 111 Broadway, » New York, B 
616 North 3d St. Philadelphi 


Toronto, Winnipeg and Van 


ston: Oliver Bldg. Chicago:Commercial National Bank Bldg. Pittsburg: Frick Bldg. St. Louts 


Canadian Fairbanks Co., Ltd., Montrea 


Callowhill Sts Birmingham, Ala., Brown-Marx Bldg. Agents: The 


Japan, F. W. Ho , 70C Yokohama 








d 


we 


Ba 


January 23, 1908. AMERICAN MACHINIST 

















——le The 
emp 


















—amnvc- 
miapr 


No Time Is Wasted “‘Getting Ready’’-- 
The Machine Is ALWAYS Ready. 


The feeds are entirely independent and the operator, without moving 
from position or changing a gear, and while machine is running, can 
obtain any one of them; any one of 15 table speeds; move turret head 
up or down, in or out or diagonally, and operate side head in any di- 
rection. Thus “preparing to cut’ is done in a few seconds—and real 
work can be started at once. Catalog 30. 


AGENTS——-Marshall & Huschart Ma 
chinery Co., Chicago, Ill The Motch & 
Merryweather Machinery Co., Cleveland, 


oO Chas. G Smith ce. Pittsburg, Pa. 
BRIDGEPORT, C. H. Wood Co., Syracuse, N. Y¥ Paci- 


c Tool & Ss D | . a 556 H yard 
ullar CONN., U. Ss. A. Street San Feanuin, my, Cal “Williams & 


Wilson, Montreal, P. Q. Chas. Churchill 
& Co Ltd London, E. C England. 


eS Fenwick Freres & Co., Paris, France. 
Heinrich Dreyer Berlin, Germany. 
Landre & Glinderman, Amsterdam, 
] @ Holland 


The 
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The ‘‘Flat Turret”’ | 


is the lathe that does duplicate work in large quantities at a rate that starts new profits your way. 











It is not complicated—anyone can quickly learn to run it—and its product is accurate and 


uniform, 


Jones & Lamson Machine Company, 


Springfield, Vermont, U. S. A., and 97 Queen Victoria Street, London, E. C. 


See pages 12 and 13 for further details. 














18 x 4 Brown & Sharpe 


Automatic Gear Cutting Machine 


For Spur and Bevel Gears. Good as New. 
THE BINSSE MACHINE CO., Newark, N. J. 


For Any Ordinary Work 


which does not require table protractors and work 
which may be simply rested upon the tables and 
forced against the steel disc by hand, this No. 6-C 
Disc Grinder is particularly ad.pted. It is rigid, 
handy and durable. Circular? 











Diamond Machine Co., 
Providence, R.1., U. S. A. 


WM, H. BRISTOL, 
ELECTRIC 
PYROMETERS. 


RECORDING OR INDICATING FOR 
HAKDENING, TEMPERING AND 
ANNEALING, ETC PRACTICAL 
FOR EVERY DAY SHOP SERVICE 
Fuily Guaranteed. Send for Circulars. 


WM. H. BRISTOL, 
45 Vesey St., New York. 














Black Diamond Files and Rasps 


PERFECT ALWAYS 


Twelve Medais Awarded at international 
Expositions 


OND MACHINE op 
on a> 


PROVIDENCE! U.S-A 


<npnk “Any wok “Any 








For Sale Everywhere 


Copy ef Catalog will be sent free to any iaterested file user 
on applicatien 


G. & H. BARNETT CO., Phila., Pa. 
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Cylinders 


The Different Operations of Machining the Cylinder and Its 
Valve Chamber as Performed by the Cadillac Motor Car Company 





EDITORIAL CORRESPONDENCE 


In the designing of this cylinder great 
care was taken to make it as simple. as 
possible, so that the different parts, when 
worn out or broken by accident, could be 
the 
Chis principle was followed 


all 


replaced by new ones with removal 


of few parts. 


out in the machine operations; parts 


gasolene engine, and its four-cylindet 


engine has been designed so that eac!l 
cylinder can be cast in a separate piece 
[he water jacket is made by clamping 


spun-copper jacket, as shown by 


to the cast-iron cylinder by means of th 


alve chamber at the top and 








of the assembled engine are machined to 
exact dimensions, so that they are inter 
changeable 


and can be replaced by new 


ones without re-fitting, no matter how 
long the engine has been in use 

This requires a large number of special 
tools and jigs; but when these have been 
once made, the engine parts can be turned 
out quickly in large numbers, greatly re 


At the 


same time they can be made to the exact 


ducing the cost of production. 


long 
time after the first lot has been turned out. 


size required, even though it be a 


DESIGN 
The Cadillac Motor Car Company has 
made a_ success of the single-cylinder 





| iv 3, 


blow-holes or 
the 


through 


sure to detect any porous 


iron through gases or cooling 


water circulating the cylinder 


might leak 


BorING "YLINDERS 


When thoroug! 


THE ( 


taken 


ly tested, they are 











FIG I BORING CYLINDERS 
io hich fite on th flange : } e | 
ring which h on the flange at the ide 
f the cylinder. These are bolted to the 


cylinder and the c pper jacket 


is presse ad 


into V-shaped grooves turned in the 
flange near the middle of the cylinder and 
also on the top, thus making the jacket 
act as its own gaskets to make it water 
tight 

Chis arrangement makes it much easier, 
ind also cheaper, to replace any worn-out 
or broken part witl new one After 


casting, cleaning, chipping and grinding otf 
the gates and fins, the castings are put 
in a pickling vat which removes all the 
molding and core sand, so that it will not 
clog the passages and pipes Then the 


castings are tested under hydraulic pres 





T¢ +} 


he machine shop 
it of b 


ne;re is tha 


Che first 


operation 


+ } 


ring, as shown in Fig 
I [his machine is built to bore two 
cvlinders at one time While these are 


being bored, two others are being set up 
table The 
cylinders nearest the boring bars have 
rough bored and the cutters backed 


the the 


the opposite end of the 
two 
he en 
two on opposite end are 
ready to be clamped by bringing down the 
hinged pieces A and B and fastening them 
by the bolts. By 


table halfway around on the plate ( 


hinged revolving the 
these 
cylinders are ready to be bored. 

In each clamp the cylinders have a bear- 
ing on four points of are 


located in the bottom half and two in the 


two which 








114 


upper half, as shown at D. One of these 
bearing points is marked on the cylinder 
so that it can be taken out of the ma- 
chine after rough boring and set aside for 
a few days before taking the finishing cut, 
in order to allow any internal strains 
which may be in the casting to adjust 
themselves. 

The cylinders are prevented from turn- 
ing by the boss for the water outlet-pipe 
connection fitting into an opening in a lug 
on the plate, as shown at £. In actual 
operation the workman has plenty of time 
to locate the two cylinders to the right of 
Fig. 1, clamp them in and fasten all of 
the bolts down ready for the table to turn 
before the boring bar has finished its cut 
on the other two cylinders; thus the ma- 
chine can run continuously and not lose 


any time by stoppages. 


SMOOTHING CuT 

After one lot of engine cylinders has 
been rough-bored in this machine, the cut 
ter heads are changed for others made to 
give the smoothing or finishing bore. 
They are similar to the ones shown in 
the machine and differ from them only by 
having four of the eight cutters working 
loosely in slots. When the boring bar 
has nearly reached the end of its cut, 
these cutters, as shown by F, Fig. 2, are 
expanded by running up onto the center 
G; thus for a short distance at the top 
of the at H, it is 
turned out three of an 
inch larger in diameter than the finished 


cylinder, as shown 
one-hundredths 


bore will be, in order to give the piston 
clearance when at the top of its stroke. 
After the cut is completed, the cutters 
F are drawn back by a spring attached to 
each cutter, to their original position as 
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the boring bar backs off from the center 
G, so that the bar can pass out through 
the smaller diameter of the bore. 

The cylinders are then turned on the 
top and flanges in a turret lathe, after 
which they are reamed out, as shown in 
lig. 1. The small bar running from the 
cutters into the cylinder passes through 
it to a center in the tailstock of the 
lathe, to steady the cutting bar. 


H-- 
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EXPANDING CUTTERS 
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FIG. 3 SPUN-COPPER WATER JACKET 


The fine quality of the work is shown 
by the within which 
operation must be performed. The cyl- 
inders must be rough bored between 3.960 
and 3.964 inches in diameter, which allows 
a variation of but four-thousandths of an 
the smoothing must be be- 
3.996 and 3.998 inches, which al- 


close limits each 


inch; bore 
tween 
lows but two-thousandths of an inch vari- 
ation; the bore when reamed must be be- 
tween 3.994 and 3.998 inches. Afterward 
they are ground out to the exact diameter, 


which in this case is 4 inches 














FIG. 4. REAMING THE CYLINDER 
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For each of these operations two solid 
gages are provided, one of which is the 
maximum size and too large to enter the 
bore when tried; the other gage is the 
minimum size and should enter the bore 
ireely, thus insuring accurate work. 

TURNING THE OUTSIDE 

The machining of the top and flanges 
is done in a turret lathe, as shown in Fig 
5. The cylinder is slipped over the disk 
I on the face plate; it is held in position 
by four sliding lugs and bolts which are 
put through the face plate at an angle, 
as shown at J. When the cylinder is 
fastened in position, tool K in the turret 
bores the hole LZ in the end of the cylin 
der while N in the cross slide is 
turning off the face and side of the flange 
O. Tool M next swings into position and 
turns off the face P while the two tools 
O QO are facing the two sides of the flange 
i and the diameter below it which locates 
the cylinder in the engine case. The spe 
cial reamer S then swings into position 
and reams out the hole ZL before it is 
tapped with the tap 7, which shows the 
care that is taken to get this hole true. 
[his operation is completed by tool U 
cutting the V-shaped grooves for the cop 
per water jacket to press into. 

In all of these operations a variation of 
but two-thousandths is allowed from the 
dimensions given, so that all parts will 
be interchangeable without fitting. 

After leaving this machine, the cylin 
ders go to the milling machines and drill 


tool 


presses for the bolt holes and pipe-con 
nection to be milled, drilled and 
tapped; from here they go to the machine 
where the bore is reamed out, Fig. 4, 
to the grinding machines, 


bosses 


and from there 
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for the final operation on the cylinder 
castings. 


THe VALVE CHAMBER 
The inlet and exhaust valves are both 
in one casting on the Cadillac four-cylin- 
der engine, which is the one described 
here; but on the single-cylinder engine 
they are in separate castings. A slight 
difference in the machining is required, 
although the turret lathe is used and 
nearly the same operations in machining 
the valve openings. 


Fig. 6 shows the four-cylinder valve 
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in a jig in the turret lathe ready for ma- 
chining. In this operation it is set to ma- 
chine valve opening A, Fig. 6. The first 
tool bores the opening B, which is after- 
ward tapped with a tap that is on the 
back side of the turret, hence does not 
show in the half-tone. It is next counter- 
bored at C, again counterbored at D, after 
which it is faced off on the surface E, 
each operation with a different tool. The 
valve seat at F is then finished, after this 
the valve-stem hole G is drilled out by 
the drill which is shown in position in 
Fig. 7. On this drill will be seen a loose 
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operator and fits in the opening D and 
the valve seat F to guide the drill so that 
it will not spring out of true and drill the 
hole at an angle. The drill is then re 
moved from the turret; the reamer, which 
is shown lying on the ways of the lathe, 
is inserted in its place and the hole G 
reamed out to the exact size wanted. As 
will be seen, this also has a bushing, sim 
ilar to that on the drill, to guide it 

When valve opening A has been com 
pletely machined, the jig is revolved on the 
face plate until the plug H, Fig. 7, strikes 


the stop J. This brings it into position 





cage in detail, and Fig. 7 shows it set up bushing which is s!id into position by the for machining valve opening J, Fig. 6, 
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7 MACHINING THE VALVE OPENINGS 


sition in the halt-ton [his hole 1s 


tapped out with a tap in the turret, 


does not show in the half-tone 
hole O is then bored out with the 
the valve chambers are taken t 
presses and milling machines for 
minor operations on the outside, 
which they are assembled 
ssembling, a hollow nut is screwed 
tapped hole M of the valve cham 
ud the tapped hole L of the cylinder 
has a right- and left-hand thread 


iws the tw parts together tight 


copper watel jacket, Fig 














andths is allowed, with a solid maximum 


and minimum gage to test each dimension, 


hat each part is absolutely correct and 


ar Company to turn 


a smooth-running gasolene en 


wearing results 




















MACHINING THE CYLINDER CONNECTIONS 
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Accurate Lapping Operations and Small Tools 


How the Members of the Mold Used in the Monotype Cast- 
ing Machine Are Finished Accurately by Grinding and Lapping 





EDITORIAL 


In a recent issue of this journal a de- 
scription was given of some of the opera- 
tions performed at the shops of the Lans 
ton Monotype Machine Company, at Phil: 
delphia, in the production of the matrices 
used on the Monotype casting machine 
Reference was also made at that time to 
the mold, which in conjunction with a 
series of matrices rapidly produces the 
type one by one, the movements of the 
matrix case over the mold for the cast 
ing of the characters in the desired or 
der being controlled automatically by a 
perforated paper ribbon previously 
punched in a keyboard machine by the 
compositor. As stated in the article re 
ferred to, the mold as well as the matrix 
is made with great nicety; some of the ap 
pliances and methods utilized in the pr: 
paration of the molds will be described in 
the present article 


[HE Monotype Motp 

In the first ‘place let us consider for a 
moment the mold construction, which is 
shown pretty clearly (about half size) in 
Figs. 1 and 2, representing respectively 
front and rear views, or perhaps it may 
be preferable to say top and bottom views 
as the mold is actually carried in the ma 
chine in horizontal position, with the ma 
trix case and its 225 characters directly 
above. The mold is built up of a con 
siderable number of hardened-steel parts 


accurately positioned and each secured 





with the exception 


guided in their reciprocations between pet 
perpendicular 


“perfectly true sur 
we mean here surfaces 
by careful grinding and lapping operations 


accompanied by refined tests with accurat 


Lapped 


Lapped 





CORRESPONDENCE 


measuring tools and inspecting appliances 
which facilitate as well the production of 
surfaces parallel and perpendicular to one 


another 


OPERATION OF THE MOLD 
lhe type body is cast in the opening 4, 
Fig. 1, the matrix of course being cen 
tered directly over the mold during the 
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known 
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FIG. 5, POINT BLOCK 














7M 10 


Ml 


7Mi12 
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sembling on 


the 


ble ck 


Especially 


will the importance of accuracy in the four 


parts forming the walls of the mold open- 


ing be 
consideration 


ism. be 


rining tlhe 


will be multiplied throughout the line of 


type si up, the 

reasing W h I 
‘ produ 

ling lherefo 
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leneth of 
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error of 
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cross block E, as well as the ends of the 
type blocks B and C, are made just as 
near square with their bottom edges and 
sides as it is possible to make them, with 
careful grinding and lapping operations. 
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FIG. 8. STAND 

OPERATIONS ON THE Mop Parts 
The drawings, Figs. 3, 4 and 5, may be 


of interest as showing the method used at 
the Monotype shops of figuring their mold 
dicating the successive opera 
for 


working 


drawings, in 


tions and the allowances and limits 


various operations. Fig. 3 is a 


of the block 
The opposite type block C is not 


drawing type shown at B 
Fig. 1 
represented here by a line drawing, as its 
construction is much the same as that of 
fellow block Both 


blocks as well as other parts, are provided 


its seen in Fig. 3 
with internal channels through which wa 
ter is circulated for keeping the mold cool 
The mold blade 
Fig. 1, is represented in detail in Fig. 4, 
this drawing giving in tabular form the 
thickness of the body of the blade for the 
different sizes of type from 5% to 12 point 

When the mold is assembled, a spacing 
block , 


shown in place at B 


Fig. 5, called the “point block,” 


is placed between the two type blocks, 
allowing the mold blade to slide just nicely 
back and forth between the type blocks 
The rectangular opening shown in_ the 


mold blade in Fig. 4 forms a pocket for 
admitting the point block between the type 
blocks and is enough larger than the point 
block to allow the mold to travel 
back and forth as far as necessary. The 
lower edge of the point block is lapped t 
correspond with the lapped surface form 


blade 


ing the bottom of the opening in the mold 
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blade; the latter is then held down to its 
seat on the base block of the mold by the 
point block, which has an ingenious and 
positive means of location through a con- 


ical surface on a screw whose slotted head 
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is reached from the exterior of the mold 
[he dimensions of the point block are 
5, and the number of ten- 
which the mold 
blade Fig. 4 has in sliding between the two 
ivpe blocks B and C, will be seen 
the giving the 
thickness of the various point blocks with 
the corresponding mold-blade thicknesses 


given in Fig 
thousandths freedom 
Fig. 1, 


y comparing figures 


» I} ‘ 
in. 4 


GRINDING AND LAPPING 


\fter the various blocks entering into 
he construction of the mold have been cut 
ff and milled to the milling dimensions 
v hic ire given on the different drawings 

he manner indicated in the line en 
g ings, Figs. 3, 4 and 5, the work is 
ned and is ready for grinding. for 

Is operati e magnetic chuck is used 
xtensi ) he irface grinder; the 

rfaces are gotten into excellent cond 

! pretty well down toward finish 

befor eing taken in hand 
pping 
ping I gd parts 1 
; mr? ‘ tine many 
nt process t these shops Indeed 
vor ght we led lapping e> 
rdinary, O1 1 n extensive scale 
| \t llet vy otar 
f e] ent is | 
nd t llustration will 

D T ‘ exten 
hi g of embers 

( \ PI pe e 1 tl 





FIG ) 


HARDENED 


TOOLS USED IN INSPECTING THEM 





partment twenty laps such as are shown 1n 
this photograph, and all of them are in 


pretty constant us¢ 


SoME Larce Laps 


| hese laps are about 15x27 inches on the 


face; they are composed of a mixture ot 
tin and lead 1n equal proportions, the soft 
netal facing being poured onto a cast-iron 


frame or plate so that a section through 
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Hiere is a case where experience and sense 
of touch count for a good deal. The 
mold parts thus handled may be said to 
be finished with the precision almost of 


standard gages. 


SoME ACCURATE SMALL TOOLS 


In the half-tone, Fig. 9, are shown some 


of the measuring and testing appliances 
used in connection with the finishing of 
the mold parts. In the foreground of this 
illustration will be seen a number of the 
type blocks, already referred to and shown 


} 


in other illustrations, and several mold 

















e lap would appear about as indicated 
by Fig. 7 lhe wooden frame on which 
e laps ar pported is shown in Fig. 8 
lhe surfaces of the laps retain their truth 
® 
FIG, 
be | 
ae , 
.NIFE-ELM 
sit ible leng wing to 
1! irge area and th fact that the 
k as a le is passed well across the 
yin being moved ind fro, thus avoid 
ing to a certain extent the tendency for 


face to wear hollow in the center, 
would be the case were the work to be 
rely rubbed about a comparatively small 
ection near the middle of the lap. The 


framework on which each lap is mounted 


has a wedge under the central post so that 
enter of the lap is always well sup 
ported Whenever it is found necessary 
do so, the laps are trued up by going 


r them with another lap, testing with 
traight-edge and plate until the surface 1s 
again tound to be correct 

Ordinarily the greater part of the lap 
by using No. 120 emery, 
ind finishing with F emery. Each work 
n has also at his elbow, on the bench, 


1 | 1 


plate ! vhich he rubs the work as he 


kes it from the lap, without, however, 

y abrasive between it and the bench 
late, this being merely a final smoot! 
yperath he laps are charged by 

ul t ge I] shown in _ the 


ld d 
id department natut 
be = . rvonre rent in the n ninit 
ery proticr In the manipu 
’ , 
I VOrK ips; in putting 


size, 
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blades and point blocks; while on the cast- 
iron block at the left are a couple of 
mold base plates, upon which the various 
parts of the mold are to be built up. It 
should be stated that while a number of 
the holes shown in the various pieces are 
for screws and dowels, others are a part 
of the system of passages in the various 
members, which allow of circulation of 
water for keeping the mold cool at all 
times 

lhe bench comparator, at the center of 
the group, is a sensitive machine for test 
ing the parallelism of various plates. The 
contact pointer is brought down to the 
surface of the work by the spring lever, 
which when drawn downward by the hand 
assures a delicate contact between the 
work and indicator. The indicator or 
pointer, which swings over the curved 
scale at the front, shows variations in the 
surface of the work to ten-thousandths of 
Three of the knife edged 


squares already referred to as used so 


au inch 


generally in the nice work at this plant 
are also shown in this photograph, just 
to the right of the comparator. 

The gage lying to the right of the 
krii fe edgx straight edge is used exten 
sively on this class of work in testing 
parts for parallelism. The jaws are at a 
very slight angle with each other, the 
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opening between them being about 0.00! 
inch wider at the outer end than at the 
inner. Graduations along the jaw edges 
indicate differences by 0.0001 inch in the 
gage over the 


opening; by slipping the 


edge of a and noting the gradua 


piece 


tion to which it corresponds, a basis of 


1 


comparison with other parts of the piec 


is secured at once 


How THE SQUARE IS MAb 
Details of the 
ferred to aré¢ 


knife-edge squares ré 
shown in the sketch, Fig 
10, which gives the dimensions of blade 
and butt. In making the blade, a piece of 
steel is turned up about as indicated in 
Fig. 11, with a small shank at one end; 
this piece is put between the dividing 
head centers on the milling machine and 
After 


ground square on the 


milled square hardening, it is 


i 
surface grinder, 
still on centers; then in the cylindrical 
knocked off, wiy 


ing a flat of about five-thousandths of an 


grinder the corners ar 


inch \fter assembling, it is tested for 
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ping the sides and the corners until again 


square with the master test piece 


AN INTERESTING SPECIAL GRINDER 

Fig. 13 illustrates an interesting grinder 
ised for a variety of internal work, such, 
for instance, as finishing the rectangular 
openings in the mold blades and _ the 
round-ended pockets in the tops of the 
type blocks, 


seats lwo rubber bands at the 


which receive the matrix 


ends ol 


the spindle do the driving from the larger 


sulleys on the main shaft in the head. Th 
| : 


operator moves the table to and fro be 
tween ind nishes the 


ipidly and accurately | A. S 


stops 





Milling Screwdriver Spirals 
By ETHAN VIALI 
patents taken out on 
drills and screw 


One of the first 
the now familiar spira 
Anton Schuermann, the 


drivers was by 


late atriage, ¢ 


by power a trip 


‘xcept that when moved 


is used which stops the 


feed at the proper place 


In milling a 
end of the blan 
inder tl 
ther end clamp 


the carriage fed 


sleeve caused the 


which in turn 


sult being a sp 
rroove was 
drawn back and 


half a turn by 


ank as it fed under the 


screw-driver spiral, on 
k was run through the 
ie milling cutter and the 
-d in the split chuck. As 
forward, the stationary 
master spiral to rotat 

rotated the screwdriver 
cutter, the re 


After one 


iral groove 


milled, the carriage was 


the chuck indexed just 


means of the stop pir 


f the split chuck T) 


other groove was then milled 


pleted the milling operations, only two 


1 1 7 
which the blank 


feed trip 1s als 


latter mechanism 


ne snap ot the 


ere used 


1 . 1 


hardened 
e milling cutter, throug] 
i part of th 
Most of the 


is under the 


was fed; 
» shown 


arriayg 


ind impossible to photograph 
I I 

















I GENERAL VIEW OF SPIRAL MI 


accuracy D\ piacing ivainst tie master 


plug, as in Fig. 12 The lajter is ap 


proximately of the dimensions give 
’ 
| 


Str ught and the sur 


ground perfectly 
face at the end against which the butt of 
absolutely 


the square ts held is square 


with the x1s of the plug It is, of coursé 


a COMparative ly casv test plug to make 


is easily ept in order bv egrinding at 
lapping 1 lindrical surface whet 
cCCCSS 

The ( \ {| i i 

rsé sting block try then 
uM ne essary wing t the 
! le wheneve t pposit 

ners sed 1 xteri d eT i 
work be« ( suitable for use the blad 
ma rne (| t way round t 
preset \ I es] co PS 3 W rk I 1 
Wher four corners need truing 
gain, t nay be done by placing tl 








present forema f ) perimental 
oon This patent was 1 d to him 
July 4,0 1SSo ind Dal que \ 1s ) 
longer in for \s the firm has long 
since discontinued their manufacture, 
description of the machin 1 to ml 
the spiral may be of interest [his ma 
hine was designed and built Schuer 
mann himself, the master spirals being t 
in an ordinary lathe, which in itself w 
sn ill { K 
Referring to Fig b 
which t is stati 
though pivoted 1 A light 
g moven It » | lid along 
vVavs d clamped w \ desired 
| front 1 of t ie ~~ 
Ids the split cl pa throug 
ce whi llows it to turn freely 
[his sleeve is fastened to t movable 
irriage ] irriags T i\ he mo | 
ther by hand ower the sar 1s 2 


~ 


in both views, the ma 





ine was rigged up to cut two spindk 
at oO I arrangement ot the head 
with th ontinuous bar for the spindl 
supports is interesting, as 1s the very light 
support I the boxes of the main spind! 

lt l ( mated 150,000,000 1 

f coal are used annually by the railwa 

tl United State ft which bu 
4» 900,000 1 rawing tf 
trains, whilk j 000 v Ip the 
1 t Lr 

R “ 1 oo tons of ti 
val V< $7 300,000 Wa produc: 


Australia duris 


1 re t} i7 il LOOS 
ti 1 tin were 
I t p Mducit 
\\ il 1200 
lasmania 14 
I 14905 to 


e State New 


tons ind W 


ig 1906, being 1725 tor 
he following quant: 
mined last year in ea 
South 

Queensland, 4823 tons 


estern Aus 
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Tool-room Arrangement and System 


Points to be Considered in Laying Out, in Fitting Up 
with Racks and Boxes and in General Management 





BY WILLIAM  H. 


room in the average shop 
evolves itself when its need is felt. A 
small room or space is generally selected 
for its location; it is equipped with racks 
and drawers, and no further expenditure 
It is not worked 


The tool 


of money is expected. 
out for further additions, it does not per- 
mit of rearrangement to accommodate the 
increasing demand for tool storage as the 
business grows; the racks, cabinets, trays, 
not located and arranged in 


en., are 


tools, such as milling cutters, taps, drills, 
reamers and a few gages. The bolts, 
clamps, blocks, drivers, wrenches, paring 
tools, etc., are seldom placed in the tool 
room, but are left at the machine, where 
they rapidly become scrap. It is a very 
common occurrence in the average shop 
to see a machinist spend from ten to 
fifteen minutes attempting to fit a nut on 
a bolt whose threads have either become 
stripped or hopelessly burred. 


TAYLOR 


and new ones must be furnished. It is 
therefore of vital importance that all the 
appliances required to complete a job 
should be returned to the tool room imme- 
diately after a job is finished; there they 
should be carefully inspected, and any 
necessary repairs should be made before 
they are distributed to their respective 
racks and boxes sc as to assure their 
being in perfect condition when assigned 


to the next job 





— 


























PHOTO AA SECTION kK SWINGING 


accordance with any system or scheme for 
a general classification to render identifi 
cation of the tools immediate and simple; 
even at this stage it is wholly inadequate 
to accommodate the immediate needs. As 
time rolls on, it becomes a conglomeration 
which is inextricable and can be handled 
the who 


in event of his retirement from its 


only by man or men grew up 


with it; 
before his 


charge, months are consumed 


successor becomes familiar with or can 
locate the tools with any degree of 
alacrity. 

\s a rule an attempt is made to stock 
only a small percentage of the cutting 


DOOR ¢ 


\BINET 


If you have ever noticed how the aver- 
age job is clamped on the machine, you 
will find that the belts used to hold it are 
from one to three inches too long and 
that considerable time is wasted in screw- 
ing the nut off and on this surplus length, 
or else time is spent hunting scrap of var- 
ious sorts to be used as washers. 

The blocks to be placed under one end 
of the clamp are never stored in the tool 
workman receives a job 
requiring blocks, he take time to 
gc to the carpenter shop to procure them, 
and by the time he receives the next 
similar job the blocks have become lost 


room; when the 
must 


PHOTO B. 


SLIDING DOOR RACKS FOR TOOLS 


In the average shop you have observed 
that drills and sockets are generally kept 
at the drill presses and that the tangs of 
both the drills and sockets are fre 
quently twisted off; as the operator has 
no means of repairing them, or for lack 
of interest, he will use them in that con 
dition, with the result that the drills can 
not be run at anything like their maxi 
mum speed. 

I could continue citing these innumer 


the 


able abuses which must be apparent to all 
shop practitioners, but space forbids all 
but summing up an evident fact, that if 
permitted to continue, 


these abuses are 
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instead of money being invested in effi- 
cient tools, you will find your money in- 
vested in scrap. 

The whole scheme of shop management 
amounts to keeping the machines produc- 
ing; every means or method suggested to 
accomplish this end should receive due 
consideration from those in charge, for 
if the machines are not producing, money 
is not being made. 


Points TO CoNSIDER WHEN LaAyING OuT 
A Toot Room 


To lay out a new or to rearrange or re- 
model an old tool room there are seven 
cardinal steps to be considered, which are 
as follows: 

A systematic classification of all tools 
used in the shop, as previously given. 

A logical arrangement of the racks, 
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or by checks, the checks accounting for 
and designating the location of the tools 
in the machine shop, forge shop, grinding 
department or elsewhere. 

An individual hook or peg should be 
provided for each individual tool, to hold 
the checks, and should be constructed and 
placed as to render the checks secure 
against being knocked off. 


DESCRIPTION OF THE APPARATUS 


This is a system of units permitting in- 
numerable combinations. The main rack 
is constructed on the unit system; sections 
can be added when and where they are 
required, their addition necessitating no 
changes in the arrangement of the exist- 
ing racks. The racks follow a definite 
standard, their compartments measuring 


123 


Outside dimensions of box No. 4, 24x6 
inches by any depth under 17 inches. 
Outside dimensions of box No. 5, 24x4 
inches by any depth under 17 inches. 
Outside dimensions of box No. 6, 12x12 
inches by any depth under 17 inches 
Outside dimensions of box No. 7, 12x8 
inches by any depth under 17 inches 
Outside dimensions of box No. 8, 12x6 
inches by any depth under 17 inches. 
Outside dimensions of box No. 9, 12x4 
inches by any depth under 17 inches. 
Outside dimensions of box No. 10, 8x8 
inches by any depth under 17 inches 
Outside dimensions of box No. 11, 
inches by any depth under 17 inches. 
Outside dimensions of box No. 12, 
inches by any depth under 17 inches. 
Outside dimensions of box No. 13, 6x6 
inches by any depth under 17 inches 


8x6 


8x4 
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cabinets, etc., in the tool room in accord- 
ance with the classification, as shown in 
Fig. 63, locating those sections used the 
most nearest to the window for issuing 
and receiving tools. Main rack sections 
arranged so as to assure the proper dis- 
tribution of light, utilizing floor and wall 
and space to the best advantage, so as to 
permit easy access to all points without 
retracing steps. 

Future additions and elasticity of re- 
arrangement when conditions may re- 
quire. 

A sufficient stock of all tools to meet 
the requirements. 

Means for proper 
vided. 

A proper checking system should be in- 
stalled so that the entire stock in the tool 
room may be represented either by tools 


maintenance pro- 


244g inches and 
They should be constructed of the best 
quality lumber planed on both sides, mor 
tised and sufficiently strong to withstand 
the strain from heavy tools. 

The boxes, trays, and cabinets should be 
constructed on the unit plan, should be 
substantially made to withstand long ser- 
vice and are used to subdivide the com- 
partments of the racks into various com- 
binations of sizes. The standard dimen- 
sions of the boxes and trays are given in 
the following table, the cabinets being 
described and shown in photos V and W. 

Outside dimensions of box No. I, 24x24 
inches by any depth under 17 inches. 

Outside dimensions of box No. 2, 24x12 
inches by any depth under 17 inches. 

Outside dimensions of box No. 3, 24x8 
inches by any depth under 17 inches. 


square 17 inches deep. 


Outside dimensions of box No. 14, 6x4 


inches by any depth under 17 inches. 
Outside dimensions of box No. 15, 4x4 
inches by any depth under 17 inches. 


[hese subdivisions make any arrange 


ment of the rack compartment very easy 
quick 


and permit a 


suit 


rearrangement to 
the busi- 
ness grows, the elasticity of the system 
becomes apparent and its two features of 
easy extension and ready rearrangement 
of tools become invaluable. The accom- 
panying photographs will give a compre- 
hensive idea of the arrangement and con- 
struction. 


changed conditions As 


CHECKING SYSTEM 
Before any workman can secure tools 
from the tool room, he is furnished with 
a number of brass checks on which is 
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tamped his shop number. When a work- cates the whereabouts of the tool and is shows the number and value of the stock 





man is assigned a tool, he gives his check simpler and more efficient than are the on hand. This applies to tools regularly 
for it; before the tool is removed from various systems requiring the double or carried in stock. When tools are dam- 
iis box, drawer or rack, the workman’s single types of checking boards aged, they are immediately ordered re- 


check is hung on a pin or hook especially 
that 


placed so that the stock may be kept up to 


\DVANTAGES OF SYSTEMATI( | OOL-ROOM In case tools become obso- 


tool as an a 
ARRANGEMENT 


provided for particular standard. 


equivalent for the tool, and, as the check lete and it is desirable not to replace them 
bears the man’s number, its exact location lhe arrangement and method of oper- or they are ready to be scrapped, they are 
in the shop is determined before the tool ting a tool room in accordance with the disposed of and written off the inventory. 
leaves the tool room laylor system facilitate rapid handling In case of additions they are added to 
When the tool is returned by the work f the tools both in assigning and dis the inventory. 
man to the tool room, he gives his num tributing and provide means of know he inventory is contained in a cabinet 
ber, which must correspond to the num ng what tools are carried in stock with fitted in one of the compartments of the 
ber stamped on the check, otherwise his making detailed search of the tool racks and is so indexed that by referring 
check will be withheld until an investiga room [his is accomplished by classi to the genetal classification of tools to find 
tio! be made his eliminates the cation and »-classificati f the tools, the symbol, you can instantly turn to the 



































HoTO MW ECTION H HOoTO N SECTION CB FOR BOLTS, I 
possibility { ( aling another by arranging the ol roo: ording]ly sheet required and read the exact number 
nal ad re iving credit tor ther nd by a perpetual inventory giving the of the tools in stock lo prove this, you 
the eturn t et roon t number and kind of tools which can go to the proper section, locate the 
W he he workn eck is removed nprise the entire tool-room stock Ch tool by the symbol on the box and count 
fre 1 ok, the tool called for must be whole scheme is so simple that anyone the number of tools contained therein plus 
equivalent, or another tool-room check wing the alphabet can locate the tools. the number of checks for outstanding 
vhich design t e tool bee [he main sections are identified by a_ tools: the sum should be that given in 
t to the forge op, grinding dep shown in Fig. 63, selected fron the inventory [he inventory is posted by 
ment or elsewhere, must be placed on th e genera lassification of tools. This the tool-room attendants or by man in 
hook In this instance the tool 1s placed vstem define the class of tools contained harg¢ 
in < receptach tor transportation t the each sectio1 [he subdivisions of the 
forge shop, grinding department, or el ompartments of the racks are accom INSTALLATION OF A TOOL-ROOM SYSTEM 
where for repair on its ret to the plished by means of the boxes and trays, Owing to the multiplicity of duties 
ool room after being put in first-class ach being labeled with a brass plate on which fall upon the only man or men in 
ondition and inspected, it is replaced i ich is stamped the symbol and size of he average shop who ar impetent t 
its respective rack or box and the check the tools contained therein, which corres- inaugurate and install such a system as we 


taker 


tools 


This method of checking saves 
me pre nt mistakes, corrects forget 
fulne avoids confusion, positively indi 


} + +} 
ond ) re 


symbols on the sub-classifica 


of all 
which 


\ perpet ial inventory is kept 


the tor ] 


room. 


have described, the error is 


made by 


nexperienced, unmethodical, 


those in charge of plz 


inc 


generally 
icing the 


tool-room arrangement in the hands of an 


ompetent 
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and low-salaried man; as a natural conse- 
quence, the results are always unsatisfac- 
tory and ofttimes disastrous. 

To those contemplating installing a 
complete system for arranging a tool 
room, my advice would be, secure the ser- 
vices of an expert who is capable of 
analyzing the existing conditions and who 
has had sufficient experience to work out 
a system suiting the conditions and to 
overcome the obstacles usually  en- 
countered when this is undertaken. 
ARRANGE- 


PLAN OF T0OL-ROOM 


MENT 


Fic. 63. 


The floor space occupied by this plan 
is 25x50 feet and is so arranged that it 
will accommodate a supply of tools and a 
department to grind them sufficient to 
meet the requirements of an average shop 
employing, say, 100 machinists; there are 
provisions for additional storage to allow 
it to grow without disturbing the arrange- 
ment until it will supply the requirements 
of a shop employing 300 machinists. 

Photo U shows section P?, made up of 
tiers of racks, each compartment sub- 
divided with trays 24x4, 24x6, 12x4, and 
4x4 inches, each complete in itself, labeled 
with brass plates giving the symbol and 
the size of the tool contained therein. The 
front edge of each tray’s base is beveled; 
from this surface project pegs, located in 
front of each tool, on which a_ check, 
designating the tool’s whereabouts, is hung 
the tool is removed. 

Photo V gives section D, made up of 
racks, compartment sub- 
divided with trays, and cabinets, 
each complete in itself and labeled with 


when 
tiers of each 
boxes 


brass plates giving the size and symbol 
of the tools therein. Seven 
compartments are shown subdivided with 


contained 


cabinets containing two rows of drawers, 
each drawer subdivided into compartments 
for holding a number of the same size 
drills and provision made for holding the 
workman’s checks for each size drill. 
Photo W shows sections E,F,H,J,L 
and part of R, made up of tiers of racks 
whose compartments are subdivided with 
trays, boxes and cabinets, each complete in 
itself and labeled with brass plates giving 
the size and symbol of the tools contained 
Several of the compartments are 
drawers 


therein. 
subdivided with 
are the full width and are used to stock 
milling cutters, provision being made for 
receiving the workman's checks on the in- 
These drawers are 


cabinets whose 


side of the drawers 
mounted on rollers. 

Photo X shows section C B, made up of 
tiers of racks; each compartment is sub- 
divided with boxes labeled with brass 
plates giving the size and symbol of the 
bolts contained therein. Particular atten- 
tion is called to the method of stocking 
the bolts; the size and length of the bolts 
regulate the sizes of the boxes. Pegs are 
provided on the front of the bottom 


beveled edge for the workman’s checks. 
Photo Y shows section C S, made up of 
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racks, each compartment subdivided with 
boxes, each complete in itself and labeled 
with a brass plate giving the size and sym- 
bol of the blocks contained therein. Pegs 
are provided on the front of the bottom 
beveled edge for the workman’s checks. 
to the left of the photo are shown the 
perpetual-inventory files. 

Photo Z shows section 7, made up of 
racks and subdivided by partitions; the 
dimensions of the compartments for this 
type of rack depend upon the size and 
shape of jigs and fixtures which they are 
to contain. Each division containing a 
fixture is labeled with a brass plate giving 
the size and symbol of the fixture con- 
tained therein. A hook is provided to 
hold the workman’s checks. The standard 
racks are used for jigs and fixtures which 
can be contained in the standard boxes 
and trays. 

Photo A A shows section R, made up of 
a swinging-door cabinet containing six 
doors which swing in and out, giving 
twelve surfaces for stocking tools. This 
arrangement facilitates handling and per- 
mits stocking the greatest number of tools 
for the floor space occupied. The tools 
are carried on screw hooks; beneath each 
hook is placed a brass plate giving the 
size and symbol of the tool, and in close 
proximity to the plate is located the check 
hook for carrying the workman’s check. 
Classes CC and W are stocked in the 
Same manner. 

Photo A B shows sliding-door racks for 
stocking class R, W and CC tools. Each 
hook, labeled with a brass plate giving the 
size and symbol of the tool, in close prox- 
imity to the plate, is the check hook for 
carrying the workman’s check. These 
doors serve the same purpose as the 
swinging-door cabinets. They are set up 
in groups of six with 12 inches space be- 
tween each door; by mounted wheels they 
travel in and out on a track, and are held 
in an upright position by overhead guides 
similar to any sliding-door equipment. 





Undoubtedly the most frequent source 


of the cracking of aluminum castings is, 


says The Brass World, overheating or 
“burning” the aluminum while melted. 
There are several rules that must be 


firmly obeyed in making aluminum cast- 
ings, and they are: To melt the alumi- 
num with a slow fire, so that the top of 
the metal will not become “burnt” before 
the remainder of the metal is melted; to 
avoid overheating the metal after it has 
once melted; to pack the ingots in the 
crucible as compactly as possible, so that 
portions will not stick up and become ex- 
posed to the action of the flame; and last, 
but not least, is should be 
posted so that it actually becomes a rule 
of the shop—Do not have the aluminum 
melted before the mold is ready. This 


the sources of 


one which 


is one of most common 


trouble. 
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Hardening Methods of a Large 
Shop - 


By .C. R. Cuaver 





| have recently been engaged in a line 
of work that has taken me to every de- 
partment of a plant employing 4000 men. 
My first work brought me in contact with 
the foreman of the hardening department; 
during my stay with him, which lasted 
for several days, 1 became acquainted with 
what he is up against. This hardening 
room does the work for 175 toolmakers 
and machinists, and 16 die makers; it is 
surely a busy department. After getting 
somewhat acquainted, I asked the hard- 
ener if it was a hard thing to give every 
tool just the desired treatment. He at 
once told me that it was not, under the 
existing conditions. The work was 
brought to the hardening department 
but once a day, which enabled him to 
operate on a certain class of steel when 
his fires were at the proper heat for that 
steel. He had 23 different makes and 58 
different grades of steel. 

I was informed that the greater the 
variety of tools being made the greater va- 
riety of steels there would be needed. This 
was new to me, as I thought all good 
makes of steel were used for most any 
purpose, whereas he stated that one make 
of steel might make a good milling cutter 
but a poor tap. So he showed me a list 
that comprised 500 different tools and 
parts of machines. Each tool carried a 
certain per cent. of carbon and each piece 
had some particular method of hardening 
or tempering. 

Some were pack-hardened, others case- 
hardened; some were heated to a lower 
heat than others; some were heated to 
760 degrees Centigrade. This he told me 
was the result of years of experience. 
I found that they used a great deal of 
high-speed steel of several different makes 


STEELS DIFFER GREATLY 


He informed me that there was as much 
difference in the makes of high-speed steel 
as of carbon steel. Some high-speed steels 
were used for lathe tools, while others 
were used for drills, taps and reamers, 
others for milling cutters, etc. He in- 
formed me that, for a tap or reamer to be 
of the best possible use, it must be a steel 
that will withstand a severe shock with- 
out breaking. Here he showed me some 
obsolete reamers that had been returned 
to be annealed. Taking one of these and 
placing it in a U-shaped clamp, he sprung 
it % inch, or enough so that when it was 
put on centers it ran out nearly 1/64 inch; 
he assured me that it was hard all the 
way through. 

I presume he saw the doubtful look in 
my eyes, for he broke the reamer to con- 
vince me that it was hard to the center 
Then he brought out a reamer of an- 
other make of high-speed steel and, put- 
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ting this in the clamp, told me to notice 
how easily this make of steel would break. 
Before he had scarcely got the tension on 
this one, it flew like glass. He said it 
required the patience of Job to straighten 
a reamer made of this steel. 


Usinc Up Op Dies 


By this time the man hardening the 
dies began to get ready to take out his 
work, which consisted of drop-hammer 
and blanking dies. The first die showed 
a seam in the side, and I was told that 
this die was made of larger dies that had 
become too small for their original use. 
They had then been forged to the smal 
ler sizes, being sure to have one side of 
the die clear of seams to'use for the face. 
A die is seldom lost on account of the 
seams, and this with a 14-cent steel which 
carries from 70 to 80 points carbon 

From here we went to the lead bath 
This, my friend claimed, made the com 
pany more money than any furnace in 
the hardening room, which fact he ex 
plained in the following manner. This 
fire is the only one that can be or is inter 
fered with during the day, the others 
having their day’s work laid out for them 
in the morning. Then he showed me 
how easy it was to heat just the part that 
it was desired to have hard on any and 
all repair work, and how a tap or reamer 
could be heated perpendicularly, to get 
just the desired heat on them, no farther 
than the cutting edge. 


A Quick HARDENING Jon 


While we were standing at the lead 
bath, in came a boy with a milling cutter 
that had a rush order with it. He took 
this, placed it on a peculiarly bent rod, 
plunged it in the lead and hardened it. 
Taking it directly to the oil-tempering fire 
(his thermometer registering 430 degrees 
Fahrenheit), the job was heated, hard 
ened and tempered in less than two min- 
utes by my watch. 

He knew the prejudice against the lead 
bath, but said: 

“Now let’s see what we can find about 
the lead bath to injure steel. We heated 
that milling cutter nearly as quickly as it 
was cooled. I have always hardened the 
thin mills that belong to a gage mill, and 
of course they are the ones most liable 
to break. If they will not stand up with 
the other part of the milling cutter | 
would surely be in serious trouble. It is 
impossible to get the work any hotter 
than the lead is, and if the lead is always 
at the proper heat, the danger of overheat 
ing is not nearly so great in a lead bath 
as in a charcoal or gas fire 


Wry Some Leap Batus Fai 


“There are, however, a great many 
pieces that ought not to be heated in the 
lead bath. For instance, it would not be 
policy to try to heat a die weighing a 
hundred pounds. Much of this prejudice 
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comes from the fact that the majority of 
lead baths are heated with hard coal or 
coke. A fire of this kind gets away from 
the operator and in fact he can scarcely 
get up to it to see what heat he has, conse- 
quently there is lots of the work that is 
overheated. The lead bath heated with 
gas or crude oil cannot be beat for gen- 
eral use. In fact I consider it indis- 
pensable.” 

Thinking I would cause him to waver, I 
asked him how he heated some circular 
saws that I saw lying by ready to be 
hardened. To my surprise he told me 
that he heated them in the lead bath, and 
that pure lead would not stick to a fin- 
ished surface, providing it was covered 
with pulverized charcoal and kept clean. 
His man hardens about 3000 saws a day, 
3 inches in diameter by 0.030 thick. 


Tue HicH-speep FurRNACE 

He then instructed one of his men to 
light one of the high-speed furnaces; in 
the course of 40 minutes his fire was what 
he considered hot enough. For my part, I 
thought it would be melted and running 
over the floor before he considered it hot 
enough. The temperature was 1350 de 
grees Centigrade, and the furnace could 
be heated to 1460 degrees Centigrade, if 
desired. 

The first work was some profile cutters. 
He commenced to put them in and con- 
tinued until I wondered where he was 
putting them all \t last he had the 
entire bottom of the furnace covered with 
cutters. I asked why he put so many in 
at one time and was told that in order to 
get them to the proper heat the furnace 
should be well filled, thus causing the 
temperature of the furnace to drop con- 
siderably. In this way he got his work to 
a uniform heat. He also stated that by 
filling the furnace and causing the tem- 
perature to drop, saved them the trouble 
of pre-heating the high-speed steel. Just 
as the cutters came to the proper heat, 
they were taken from the fire and im- 
mersed in fish oil, their experience being 
that fish oil was the best for all tools. 


HARDENING HIGH-SPEED REAMERS 


The next work was some reamers made 
of high-speed steel. Having a perpendic- 
ular furnace heated up, he took one and 
placed it in the furnace to heat. I thought 
that he had surely burned the flutes to the 
center, but after it was taken from the 
oil it was a nice steel gray color and 
showed no effects of being in the fire 
From here they were put on centers to be 
straightened. This was done in the usual 
way, by placing the reamer in a clamp 
and putting the tension on the high part, 
then heating and cooling until they were 
straight 

Next came some very delicate dies from 
the engraver. These were packed in 
powdered charcoal in a small cast-iron 
box, then placed in a gas furnace to heat. 
They were heated for 2% hours. Then 
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the operator drew from a hole in the box 
a small rod that he called a telltale, or 
the picee that told how hot his work in 
the box was. After these were heated, 
he went to a tank and turned on the wa 
ter, which came in from the end and bot 
tom and stirred the entire tank. The box 
was turned upside down just over the top 
of the water, dumping charcoal, dies and 
all into the tank. Then he raised a box 
or frame of wire netting that fitted in the 
tank and picked off his work as nice and 
bright as when it left the engraver. AB 
extremely delicate work was hardened in 
this way to prevent discoloring 


Cootinc A CoMPosITE DIE 


After this, the operator took from the 
fire a die for blanking out a piece of sheet 
iron 24 inches long and 8 inches wide in 
a kind of half-moon shape. The cutting 
parts of the die were welded on to a piece 
o! iron. The steel cutting part was about 
114x1'4 inches, while the iron was 1 inch 
thick and 4 inches wide. He held the 
iron part of the die in the water for nearly 
a minute, then plunged the entire die int: 
the tank of water, which was 12 feet deep 
This was done in order to cool the bot 
tom just enough so that it would contract 
with the steel on top of the iron, thus 
contracting the bottom and top equally) 
and keeping the die straight. 

The next work done was some smal! 
worm gears made of machine steel 
[hese were packed in crushed bone in a 
cast-iron box with a cover to it, and 
sealed with fire clay, making it air tight 
Then it was heated for three hours. The 
operator then drew the box to the front of 
the fire, taking the work out one piece at 
a time, and plunging them into water to 
harden. This bone can be burned for 
nearly 100 hours, or until it gets white, 
providing it is sealed air tight when be 
ing burned 

From here | went to the many other 
departments, making inquiries of the dif 
ferent foremen as to how their tools stood 
up in use. Some of them said that they 
did not remember any instance where they 
had any fauit to find. I found one man 
among the entire lot who had at one 
time been able to find some fault with the 
tools, but he said that the tools were um 


versally accepted without question 





In reporting on the constantly growing 
demand for worn-out horseshoes in the 
Chinese Province of Shantung Vice-Con 
sul Ernest Vollmer gives the following 
particulars 

One steamer alone in November brought 
300 tons of this scrap iron from Hamburg 
The market for these worn-out shoes 
seems to be almost without limit. Chinese 
iron dealers buy the horseshoes and sell 
them to knife and tool manufacturers all 
It is claimed by the 
Chinese that the temper of this class of 
iron makes it the best obtainable for 
knives and cutlery and also good for other 
tools 


ever the Provinces 
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Echoes from the Oil Country— 
Personal Factors of Safety 


By W. OSBORNE 


Everyone who “has to make things’ 
knows that 
like the 


shay” that wore so well 


} 


very few things can be made 


deacon’s wonderful “one-horse 
and was designed 
so perfectly that it went to pieces so com- 
pletely that the old gentleman was sitting 
little pile of first, 
last and only break took place. 

[he most 
signer has to work with is the 
safety,’ for he must 
upon his skill in making it depends his 
Not only has he to make it, but 
he must make one for each job, and often 
has to make 
for no 


on a ruins when the 


that a de- 


“tactor of 


indefinite thing 


make his own and 
success. 


a number for the same job, 


matter how good a one he has 


at hand and no matter how perfectly it 
fits on one part of a job it may not be 
of any use on another part of the same 


job 

Ansel was a machinist who had picked 
up the use of drawing tools. One day 
the boss wanted a record of a job just 
finished, for the 


was told to make a record drawing. 


future, and he 
After 
that it was found to be handy to have 


fear of 


drawings of the jobs that came with per 
that the 


particulars of 


sistence but so far apart men 


were apt to forget the 
drawings to make. 
but 


course of 


them, and he had more 


Without 
the 
time Ansel found that he constituted the 
‘drafting the 
before hi what 
fallen him, from having to make drawings 


malice aforethought, with 


same general results, in 


department” of establish- 


ment; alized had be- 


of things that had been made, he was 
having to make drawings of things that 
it might be desirable to make 

FNVYING HE DRAFTSMAN 


Did you ever envy 


the man who had 
nothing to do , 


but to sit in a nice room 
and work with nice tools and make a nice 
drawing? Ansel did. Did you ever sit 


n the nice room, surrounded by the com 


jlicated forms of some of the complicated 


pieces of a complicated machine, and 


work and sweat and stew, trying to get 


tnat 


measurements so you could get a 


correct drawing, and do it within a rea 
sonable length of time, or in what would 


look like a 


anybody else: 


length of time to 
Ansel did. 
have a man who knows exactly what kind 
but 
how to do even free- 
hand sketching, or to express his ideas in 


re asonable 
Did you ever 
made 


of a machine he wants to have 


who does not know 
correct or mechanical language, or to read 
a mechanical 


drawing, stand over you 
while you do his work? Ansel did. Did 
you ever wake up in the night time and 


with the first return of consciousness find 
that your tired brain was trying to recon- 
cile verbal description, mechanical move- 


ments, strengths of materials, cost, 


weights, possibility of construction, iner 
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tia, time, momentum, acceleration, hiero 
elyphics written in the air with pointing 
finger or waving hand, and the collections 
of matches and pins and pasteboard and 


con 


contrived to 


» conveniently 


strings s 
vey great ideas in an “unconventional” 
? Ansel did. 
and tribulation of building 


Did you ever have 


manner 
the joys, glory 
a machine out of material with which you 
have never had any practical experience, 


and for a use of which you know only 


by hearsay, and to be used by men of un- 


known experience or intelligence? Ansel 
did. Did you ever envy the man who has 
tc stand criticism from all directions be- 
ginning with the “old man” and running 


or. through pattern shop, foundry, black- 
smith shop, machine shop and office to the 
customer, and getting good measure from 
competitors and from the interested gen- 


Ansel did; but it 


that the time 


is only 
did it 


was when he was working in the machine 


eral public? 
fair to add that he 
hop and had never had any experience 
with the realities of the drawing room. 
Now 
partment of his own, and it is busy try- 


he has a private intelligence de- 


ing to get posted as to the uses and abuses 
which machinery has to stand, the varia- 
in commercial found in 
the cost of production, the 
and 
yr = =manu- 


tions material as 


ordinary use, 
sizes quality 


ordinary commercial 


either rough 


of materials, 


factured, which can be gotten readily 
and used economically [here are 
numbers of other things which _ this 
intelligence department of his is try- 
ing to find out, and Ansei feels that if 
ii is very successful, and he lives long 
enough and doesn't lose his reason or 


his job in the meantime, that by and by he 


will be in position to have a private set 


of “factors of safety” which it will be 

safe for him to use under some of the 

ditions with which he is most familiar 
FIGURING FROM WronG Data 


in and designer in a small 


plant where he is the “whole thing” in 
that line is apt to have the “figuring” to 
do for the establishment when it is any- 


thing that concerns the shop end of it, 


and this is how it often works out 


‘Ansel, here is a man who wants to 


know how big an ehgine it will take to 
pull wells. He is thinking of mounting 
one on a truck.” 

Ansel reaches for a pad and pencil as 
he asks, “How deep are the wells and 


what is the size of the tubing and how fast 
must you pull it?” 

told that up to 
2400 feet in depth, have 2-inch tubing and 
the pulling should be 60 feet per minute. 
He figures the the tubing, 
sucker rods and fluid and, making a rea- 
sonable allowance for friction, finds that 
a 35-horse-power engine is indicated. 
This is too large an engine to mount on 
a truck as desired, and the man goes 
By and by Ansel sees just such a 


He is the wells are 


weight of 


away. 


rig gotten up for this same work, and he 
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sees that the engine is not at the most 
more than 10 horse-power. It is owned 


by the same man that he did the figuring 
for. Investigation that the ordi- 
only about a thousand feet 


shows 
nary wells are 
deep, and that the man’s guess of 60 feet 
for pulling speed is about twice as high 
as the material handled with 
safety, while it is expected that the first 
pulling .will be slow and the speed in- 
crease as the load becomes lighter, which 
of course it will do as the tubing 1s re- 
With the occasional deep well 
the power is generally transmitted through 
blocks until the load is lightened. 


can be 


moved. 


such cases have been en- 


Numbers of 
countered where the figures were right 
enough but where a more accurate knowl- 
edge of the facts in the case would have 
produced widely different results. It may 
be said that he was not responsible for 
the incomplete or inaccurate data, which 
is no doubt true, but he has felt that his 
himself 


either to his firm or to 


been 


value 
would not have decreased if his 
knowledge had prevented him from act- 


ing on it. 


WHereE JUDGMENT COMES IN 


Here, then, he finds need of another 


kind of factor of safety. In looking up 
his information on cast finds 6 
recommended for steady stresses, 15 for 
varying ones and 20 for shocks, but he 


iron he 


dees not find a word about the rangé to 
be applied to information imparted. In 
looking up the strengths in 
cast iron he finds that it runs from 20,000 
pounds to say 45,000 pounds for tension. 


range of 


He must be indeed a very young and 
inexperienced designer who does not use 
some judgment in choosing which of all 
suitable for use in 
the case before him. It might be assumed 
by the uninformed that a piece of iron 
with a strength of 45,000 pounds would 
10t break unless it was loaded up to the 
breaking point; but the man of experi- 
ence, things which he 
knows and of the things which he knows 
that he does not know, uses a factor of 
safety. a guesser de- 
termines what it shall be if he is a man of 
experience. If he is without the experi- 
ence, he picks one out from one of his 
books. 


these values is most 


because of the 


His judgment as 


When a young and hopeful inventor 
who has just received his first patent 
gives you a statement as to how many 
of the articles it is going to take 


to keep the world even reasonably well 
satisfied it is mostly safe to add from 
two to five ciphers to the right-hand end 
of your most able-bodied factor of safety 
before applying it. If furnish the 
money to do the manufacturing, vou may 
then that had added at 


you 


even wish you 
least one more. 


Ansel found out some of these things, 


and he isn't much of a designer yet, 
either; neither is he sure that he wants 
to he. 
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Manufacture and Tests of Double Ball Bearings 


How Chapman Bearings Are Produced by Specialized Tools and 
High Efficiency from Comparative Tests with Journal Bearings 








SPECIAL 


It has been said that the ultimate aim 
of the engineer is to reduce, or eliminate 
] be, the element of time in 


as Tar as may 


human activities. In working toward the 
accomplishment of this result, which car 
ries with it the thought of speed, a great 
deal of 
ducing friction of various kinds, and par 
the i 
Among the ball bear- 


ingenuitty has been spent in re 


ticularly in reducing friction of 
rotating bearings. 
which 


ings have been developed is the 


ball 
trade mark bears the two legends “Posi- 


Chapman double bearing, whose 
tive Revolution” and “No Cross Friction.” 
Its general design is too well known to 
need description here, but this article will 
llustrate various 


of 


describe and processes 


manufacture this interesting 


the detailed results of a 


in the 
bearing and give 
series of simple comparative tests between 
four of these bearings and four plain soft 
metal lined journal bearings. These tests 
the AMERICAN 
and at 


The 


were made expressly for 


MACHINIST, and in the 


the 


presence 


suggestion of one of its editors 


type of bearings which will be considered 


are only those which have been developed 
lor power-transmission purposes 
DETAILS OF THE BEARINGS 
The tirst half-tone illustration, Fig. 1 
shows a row of ings of 


ven of these bi 


tandard se-sleeve type, used for 
fting purposes. The smallest 

known as the 1I-inch size and the largest 

is the 4-inch s1 1d they cover all of 
the ordinary ifting sizes up 5/16 


CORRESPONDENCE 


inches in diametet The parts in tront arries t ball cups, 1 dicated by th 
of the row of bearings are from one of the letter , The ball cups themselves are 
smallest and one of the largest, which shown by the letters E/ [wo dust 


have been disassembled rings GG protect the ball Spaces, and the 
Fig. 2 shows a typical bearing in sé ends of the bearing are finished and pro 

tion; by referring to it the various parts’ tected by the caps 

shown disassembled in Fig. 1 can be more Referring now to the section taken at 

easily recognized. The sleeve A is of cast right ang the axis of the shaft in Fig. 

iron and is a free fit on the shaft. It con 2, it will be seen that between each of 

tains several pockets which are filled with the main balls of the bearing 1s inserte 

x 
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FIG. I. 





CHAPMAN DOUBLE BALL SHAFTING BEARINGS 
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and cones as does the standard bearing, 
but the methods of holding them in the 
housings and on the sleeves are different. 
It has been designed primarily in order 
shorter bearing, ore which 
take up space on the 


to give a 
would not much 
line shaft. 

THE BALLs 


Practically all of the balls which are 














used are imported from Germany. They 
are of ample size, ranging from inch 
—_ 
=>,7 ~~ 
—_ \ 
FIG. 3. SECTIONS OF A COMPACT SHAFTING 
BEARIN( 


in diameter for a 1I-inch shafting bearing 
to 134 inches in diameter for a 4-incl 
bearing. They are subjected to a most 
rigid inspection. The first step consists 
in carefully washing each ball in kero 
sene or gasolene in order to remove thx 


oil which may be on the surface, then 


carefully drying it and subjecting the 
entire surface to a visual examination for 
scratches or pits or any other imperfec 
The balls which do not present a 
under this 
Those that pass inspection 
are then calipered by a micrometer read 
ing to 0.0001 inch. All balls 


more than 0.0008 larger than the nominal 


tions. 


perfect surface examination 


are rejected. 


which are 
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size for which they were purchased are 
Similarly, all balls which are 
more than 0.0002 smaller than the nominal 
size are rejected. Again, all balls which 


rejected. 


vary more than 0.0001 from being per- 
fectly round are rejected. 
within 
calipered for 


Finally, the 
these limits are 


diameter 


balls which fall 


accurately and 
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placed in bags containing either 20 or 22, 
which are the numbers required for dif- 
ferent sizes of bearings, and are kept in 
storage in this manner until used. By 
this method of inspection the accuracy 
and character of the balls entering each 
bearing are controlled. It is interesting 
to note that a micrometer caliper will 
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lose its accuracy on this inspecting work 
in less than two weeks, due to the wear 
of the anvils. 

The ball spacing cup is made with a 
similar degree of accuracy, so that the 
small ball is a neat fit for its inside diam- 
eter; when the cup comes to its proper 
bearing on the large balls, the smaller 
ball lies in such a position that a line con- 
necting the centers of the two larger balls 
passes through its center. 


MANUFACTURE OF THE CONES 

Fig. 4 shows the press tools used for 
making 24-inch cones. At the extreme 
left are seen the blanking punch and die 
with a punched blank resting against the 
die. The next set of tools punches out 
the center of this blank and draws it 
into a finished cone as shown The 
next set draws it still more, while the 
last set, which includes three operations, 
finishes the cone ready for hardening. All 
of this press work is done in a heavy 





FiG. 7. PRESS TOOLS FOR A BALL-BEARING CUP 


back-geared power press. After the press 
work is completed, the cones are carbon- 
ized on the outside for about one-half of 
their thickness. They are taken from the 
furnace and allowed to cool and are then 
reheated in a muffle and dipped in a large 
tank which is 17 feet deep and which has 
a constantly circulating supply of cooling 
water. The depth of this tank is such 
that the pieces will be perfectly cool be- 
fore reaching the bottom. A large screen 
is at the bottom, which catches the pieces 
as they are dropped, and by means of 
which they are lifted to the surface. The 
depth of the tank was determined by ex- 
periment in cooling the largest pieces 
which are handled. After hardening, the 
cones are ground on a specially rigged 
grinder shown in Fig. 5. They are care- 
fully ground to a gage; a group is shown 
by Fig. 6. The disks which form the 
gaging surfaces are of the same diameter 
as the balls for which the cones are to be 
used, and these gages are used both for 


gaging the external contact surface of 
the cones and also the internal contact 


surface of the cups. 


MANUFACTURE OF THE CUPS 

Fig. 7 shows the press tools for mak- 
ing a 2)2-inch cup. As the methods are 
very similar to those used in making the 
cones, it is unnecessary to describe them 
in detail. They are carbonized, re-heated 
and hardened in the same manner as the 
cones, and are then taken to grinding ma- 
Fig. 8 
shows the process of grinding the outside 


chines, shown by Figs. 8 and 9. 


of the cup, or the surface which bears 
against the inside of the housings. Fig. 
g shows a grinder specially rigged for 
grinding the ball contact surface on the 
inside of the cup. The illustration is very 
clear and shows the mechanism by which 
the small grinding wheel is made to travel 
so that the contact surface is ground on 
the arc of a circle the radius of which 
is equal to the ball radius. Several in- 











FIG, 











8. GRINDING THE OUTSIDE OF A STRING OF 





CUPS 








genious mechanisms have been developed 


for grinding this surface, one of which 
the 
10. This shows the wheel 


sur- 


is shown by reproduced assembly 


drawing of Fig 


in position for grinding the outside 


of a cone, although it is obvious that 


lace 
a similar motion would also grind the in 
side surface of a cup This assembly 


drawing, with its attendant sections and 


details, is so clear that no especial descrip 


t10n 1S 


necessary 


MANUFACTURE OF THE HOUSINGS 


The illustrations, Figs. 11 and 12, show 


a most interesting special tool for doing 


the hous 


machine work on the bearing 
tool, while performing 
lathe. 


adding 


Chis special 


ings 


the function of an expensive turret 


is made from a simple lathe by 


a special chuck and two special tool hold 
It is a pleasing example of what can be 


crs. ~ 
. ] , > ] | 
accomplished by using an_ engine lathe 


with carefully designed and built special 


tools necessary to perform the particular 
operations which are desired. The con- 
struction of the special chuck is plainly 


hown, the casting holder being partially 
\ fter 


place it is held by 


this is slipped into 


Motion 


withdrawn 
a spanner nut 


is given to this chuck by a shaft and gear, 
shown in the rear on Fig. 12, which are 
criven by a gear on the lathe spindl Ch 
tool holders, one on each end of the 
chuck, carry all the tools which are neces 
iry to rough and finish a housing at 
one cul. [These tool carriages are fed 
from the feed shaft in the same manner 
as the ordinary lathe carriage. Each sp 


cial tool holder is provided with a knock 


off, which is operated at the end of th 


cut 


AMERICAN MACHINIST 


MACHINING OF THE SLEEVES 
13 shows another engine lathe, with 
used 


Fig. 
its special chuck and tool holders, 
for machining the sleeve which goes on 
the which the bearing 
cones are his development is 
very similar to the one for the housings, 
except that there feed for the tools 


which rough and finish the taper derived 


shaft and upon 


pressed. 
is a 


shown at the rear upper 


cam 


from a 











n Through Emery Wheel Stand. 
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corner of the carriage and carried on the 
gear shaft. The work is held in the re- 
volving chuck in a manner similar to that 
described for the housings, and both ends 
are finished at cut. These special 
tools were undoubtedly comparatively in- 
They do work ac 


one 


expensive in first cost. 
curately, quickly and cheaply, and are an 
interesting parallel to the highly organized 
turret lathe of the present, in so far as 

















FIG. 10. ASSEMBLY AND DETAILS OF SPECIAL GRINDING ATTACHMENT FOR CONES 
they apply to the particular operations 











FIG. Q. GRINDING THE BEARING 











SURFACE 


BALL-BEARING CUP 


OF A 


for which they are designed 


ASSEMBLING 
We have sketched briefly the manufac 
ture of the most important parts of the 
bearings and now come to the assembling 
lig. 14 shows a hydraulic press, so ar 
ranged that the lower platen can be ro 
means of an electric motor. This 
the cups into the 
the onto 


mentioned, on: 


tated by 
press is used in forcing 


housings and in forcing cones 
the sleeve S As 


cone is fastened to the sleeve by means of 


we have 


a taper wedge driven from the outer end 


lhe bearing is completely assembled with 
the exception of the dust rings and end 
caps, and is then placed in this press in 
such a way that pressure is brought upon 
this the 
hearing is being rotated by means of the 
Thus 


cylindrical taper wedge, while 
dog shown in position in Fig. 14 

the bearing is pressed together evenly and 
accurately until both cones and 
cups come into such a position that the 
balls are locked. The bearing is then re- 
versed, pressure brought upon the end of 
the and it is forced back suffi 
ciently to give a good running adjustmenr. 
\fter the dust rings and end cups are put 


sets of 


sleeve, 
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assembling, and here they are tested under 





condition of loading which is intended 
several times exceed the amount which 
they will receive in actual service. After 


successfully undergoing this test they are 


ready for shipment. 


COMPARATIVE TESTS BETWEEN CHAPMAN 
DousLe BALL BEARINGS AND BAB 
rED JOURNAL BEARINGS 


(he arrangement shown in Fig. 16 
was used to obtain a comparative test 
between the horse-power absorbed by 
four Chapman bearings applied to a shaft 
7/16 in diameter and four babbitt- 





2 
lined journal bearings applied to a 
shaft of the same diameter. The shaft 
upon which the journal bearings were 
installed is shown behind the test 
ing motor. It was intended to run 
these two shafts under parallel conditions 
and at speeds of 100, 200, 300, 400 and 500 











FIG. II. LATHE FOR TURNING BALL-BEARING HOUSINGS revolutions. For each speed the load was 





on, the bearing is ready for the testing 


floor. 


THE TESTING FLOoR 


Fig. 15 shows a shaft mounted on two 
heavy floor stands between which is a 
hydraulic jack so arranged that pressur 
cin be brought upon two bearings which 
are to be tested at the same tim Chis 
device is used for testing the bearings 
under a heavy load 

\ similar arrangement is shown in Fig. 
16, except that this is used for the smal 
ler sizes of bearings. With this device 
the load is applied by means of two steel- 
yards suspended from overhead and ar- 
ranged with turnbuckles between their 
hooks and the yokes surrounding the 
bearings, so that the arms of the steel 
yards can always be kept horizontal. To 
this floor all the bearings are sent after 














I 13 SPECIAL LATHE FOR MAKING B REA N SLEEVES 


ried by increments of 100 pounds from 





ro to 1400. Power was obtained from 


motor which is seen in Fig. 16, and 





which itself is equipped with double ball 
arings [his motor was built by the 
General Electric Company and has prac 
ly no bearing friction, as shown by 
he following letter from its engineering 
epartment at West Lynn, Mass., under 
i » eml 1Qoo 
We are ding you three copies of 
speed tests and efi ney of the CQ 10-6 
H.P.-230 volt-550 r.p.m. shunt motor re 


cently shipped to your factory. The motor 
was fitted with Chapman double ball bear- 


| 
*t 
ings designed and built by you. A care 








ful test of this motor shows that the use 
f these bearings practically eliminated 
the bearing friction of the motor. This 
motor had approximately 1.25 per cent. 
better commercial efficiency than it would 
have had if fitted with regular oil-ring 











bearings.” 
Thus, as regards the test, the motor 


FIG, I2 REAR VIEW OF LATHE FOR TURNING BALL-BREARING HOUSINGS 
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friction was considered a negligible quan 


tity. The motor had a pulley on each end 
of its armature shaft. The distances 
from the center of this shaft to the cen 


ters of the two shafts carrying the bear 


ings which were tested were the same. 


The same pulleys were used in each case 


were un 


for the same speed and the belts 


changed Thus the conditions obtaining 


were exactly parallel for the two sets of 


bearings. Observations were taken of 
the current input of the motor and of its 


voltage. This was corrected for the elec 
trical efficiency of the motor at the var 
ious loads in order obtain the motor 














THE ASSEMBLING PRESS 


FIG, 14 

















LOAD-TESTING MACHINI 


factor used in plot 
By this 


output, which is thé 
ting the accompanying 
method it 
eliminate the f1 


curves. 
impossible to 


] 
itth 


was of course 


iction of the 


motor, 


as it may have been, and the friction of 
th hort driving belt Che influence of 
this factor would be to the disadvantag 


of the ball bearings 


tween centers of the floor stands for each 
shaft was 32% inches The bearings 
which were loaded were spaced equally 


between the hangers 
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were of the 
The babbitted 
bearings were 27/16 inches in diameter 
and had a soft-metal lining 9 inches long. 
They were carefully cleaned just prior to 
the test and the lubrication was ample. 


The Chapman bearings 


standard loose-sleeve type. 


While, of course, these conditions were 
more like laboratory conditions than 
paralleling those in actual service, still 


the results obtained are in perfect com 
It was impossible to obtain the 
desired; the 
and 


parison. 


exact speeds which were 


speeds which were actually used 
which were uniform for the comparative 
runs between the two bearings were 123, 
215, 321, 421 and 530 revolutions per min- 
ute. This fact again tended to the disad- 
vantage of the ball bearings, as the rela- 
tive efficiency of the babbitted bearing in- 
creases with the speed. 


The curves shown by Figs. 17 to 22 
inclusive were plotted from the results 
of these tests. A consideration of the 
curves plotted for the journal bearings 


shows a drop for the horse-power value 
at a point of about 100 to 200 pounds load. 
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the test at 100 revolutions per minute and 
with 1400 pounds load to about 32 per 
cent. at 300 revolutions per minute and 
100 pounds load. 





Treating High-speed Steel 





By E. R. MARKHAM 


I suppose many a man has tried various 
methods of treating the new steels, to see 


if he could not get better results than 
when they are treated by the regularly 
prescribed methods. I am sure I have 
experimented along some lines that, 


friends who are wise in this 
particular work find out, they 
would think I had gone crazy. Well, a 
few of the experiments turned out fairly 
well; the others | much about. 

I have for years had as a hobby the 
pack hardening of carbon steel for many 
purposes, and | friends who 
have profited by adopting my hobby when 


should my 
line of 


don't 


say 


have many 

















FIG. 10. TESTING 
[his was probably due to imperfect lubri- 
this had _ been 
passed the power curve is quite regular 


cation, and after point 


in its outline. There is, however, a con- 
siderable increase in the power absorbed 
as the increased load is applied. As an 
illustration, in Fig. 19 the low point of 
the journal bearings’ 
the 


0.225 horse-power. 


horse-power curve 
point at 1400 
The 


curve for the ball bearings under the same 


is 0.065, while high 


pounds load is 


conditions runs from a low horse-power 


value of 0.04 to a value of 0.07. Similarly 
all of the curves for the ball bearings are 
quite regular in character. 

the five curves of saving 


plotted together. In general they 
show that the Chapman bearing, compared 


way 
he journal bearing, is more efficient 
This 


ries from about 96 per cent. in 


with t 


at heavy loads and at low speeds. 


MOTOR 


AND SHAFTS 
treating steel for certain purposes. I am 
sure that every man who has gone about 
this treatment in the right way has had 
good results and could not be persuaded 
to abandon the method someone 
could show him a better. 


unless 


PACKING IN CHARRED LEATHER 
In conversation with a client who is the 
superintendent of a manufacturing estab 
lishment, I told him, more in jest than in 
earnest, that I guessed I would try pack 
hardening high-speed We 
both were of the opinion that indifferent 


some steel. 
results, or no results at all, would follow 
the experiment. Nevertheless, I placed a 
piece of the steel in an iron box sur 
rounded by charred leather, placed a cover 
on the box and sealed around it with fire 
clay. The box was placed in a furnace, 
+ 1 + 


heated to a full vellow heat and allowed 





w SS TP 
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to remain several hours; it was then re- could do nothing with. Tell us how you never lost one. I am now pack-hardening 

moved from the box and immediately did it.” the new steels, and am having fine results, 

quenched at this heat in a bath of oil. Today they are pack hardening a great byt haven't tried it on any very large 
When I tested the steel for hardness many tools made from this steel. I do pieces as yet, although | ain going to 

and strength, I was surprised at the ex- not advocate this method for all kinds... iow * 

cellent results obtained; the steel was ex- of steel; neither am I sure that it would 



















































tremely strong, fine grained and hard. work well on large, heavy tools, having Conca.usion 
} » IN ¢ DIUNDS 
never tried it; but I do know that many 
ForminG Toois times small, thin pieces of steel work I do not know how speeds as high as 
As I had on hand several flat forming nicely when hardened this way. are obtained by the regularly prescribed 
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tools of intricate form, made from high RESULTS OBTAINED BY OTHERS have experimented, we have obtained re 
speed steel, which had been sent to m« A few weeks ago I received a letter sults that were extremely satisfactory and 
to harden, I decided to harden two of the from an old friend who worked for me were enabled to get as high speeds as had 
tools by this method. After they were nearly five years in a hardening room I ever been en ployed with similar tools, and 
hardened, | sent them to the owners and was in charge of. He said: “You will the tools stood up much longer than when 
requested a trial and a report as to re- remember the method we used to use treated the other way 
sults. Ina few days I received as answer: when hardening steel; you always called [ have waited until now before present 
“Tools fine, do so some more with the it pack hardening \fter leaving you 1 ing this to the readers of AMERICAN 
rest of the tools you have. Our reason for worked in a shop where | hardened thou MACHINIS I have before now tried 


sending these to you in the first place sands of tools such as milling cutters, something that seemed to work well. but 


was that we couldn't get any results when punch-press dies, taps and screw-cutting which failed to work well when. tried 
we attempted to harden them. We have dies, as well as gages and similar articles. again. However, the experiment has been 
been hardening high-speed steel for some These I hardened by our old method and made by several besides mvself. and the 


time with good results, but this steel we methods would result: but, so far as I results obtained were good 
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Practical Letters From Our Readers 


A Round Table Discussing Details of Modern Machine- 
shop and Drawing-office Methods, Practice and Economy 


WE PAY FOR’ USEFUL IDEAS 


A Milling Fixture for Castellated @"¢ arranged. The disk holder B has Short-cut in Draftin 
g g 


N two positions, 180 degrees apart, and is lo 
uts cated and locked by the latch H. These 


avian two positions are such that when one set 





Che communication of L. J. Monahan, 
of nuts is being slabbed the other is be- ©” page 809 of the AMERICAN MACHINIST, 
-netetiates a used helene toon ing grooved. and indexing the holder B interested me because I have met just 

tent in automobile construction, and the | ° © ’ 5 . cil dimaiiaainates ‘ons ty amelie die aie 

grooving while the second set is in po- because I have for a long time used his 
sition for slabbing. The periphery of the method of inking in and tracing by re- 
disks CC has 12 hardened-steel bushings moving the compass pen for making 


brings the first set of nuts in position for 


ling fixture shown by the accompanying 


mil] 
cuts was developed to mill these nuts 
rapidly. Before this fixture was made we 


had several milling machines constantly ‘ ' ' traight line 
with a taper hole to fit the indexing Straight lines 


plunger P’. In Fig. 2 the left-hand disk Some draftsmen seem to think that it 
is shown with the studs in the proper po is necessary to own, and use, all the 
14 sition for nuts which are to be slabbed instruments in the market applying to 


with the four slabbing cutters shown at their line of work, and waste more time 












































FIG. 2 MILLING FIXTURE FOR CASTELLATED NUTS 











‘ . : ‘ 
y | 
\ ‘| 
= } 
\ Ti 
+ _ TD J 2 
4 z S 
ESS LJ td 
ERS FOR IN Sil I \ S 
it WwW is JO wavs be vane lig Simil moving these tools from one side of 
n 1 lucti lition wa ight nd disk is properly set for nuts their board to the other, in order to get 
. depainatan thic sanctal tant vhic] re t e oT ed with the five at their drawing, than they spend in actual 
loping this special tool, | y g 
hi nplet ] i I4 nuts with six Of! Vine tters sl ’ t tl right yf work 
gang in Fig | two positions Another thing I have noticed is that 
feferring to tl tratior Fig. 1 show the need of the 12 indexing holes in’ many draftsmen cling to laborious meth- 
ws the nut, whi s of tl yrdinary tl lisks The screw S is used to tighten ods of drawing which they were com- 
lesigi Fig. 2 shows the fixture, in which the brass shoe F against the disk CC and _ pelled to adopt from sheer necessity at the 
is the i ise with a tongue and thus prevent vibration while milling. The beginning of their career, but which ex- 
olt slots to locate and fasten it to th wrench shown in Fig. 4 is used to tighten perience should have taught them to 
milling hine table Central w tl blanks on the studs in the disks. abandon for simpler and quicker means 
figure is the pivot which is a running \fter they are tightened, one-quarter of a of accomplishing the same thing 
ht in the disk holder / [he disk holder B- turn on the small screw S” will relieve the As an illustration of the force of habit 
‘arries two disks C ( each of which has nut from the shoulder 7 so that the in this connection, I recall my own ex- 


seven threaded studs to hold the nut wrench can be removed and leave the nut perience recently. I was given the job of 
blanks which are to be milled. The illus tightly located on the stud in the fixture. laying out a dozen or more sets of Brown 
tration clearly shows how the seven studs Cleveland, Ohio PauL C. HALTER & Sharpe screw-machine cams; I started 
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by drawing them out in pencil on bond 
paper, as is customary in our. drawing 
room, inking them in afterward. It sud- 
denly occurred to me about the time | 
had completed a couple in this manner 
that, in penciling the whole cam in, I was 
wasting time, so I decided to drop the 
pencil work [The result was entirely 
satisfactory, and the remainder of the 
cams were laid out and finished with the 
pen, with the exception of one pencil 
operation in each case; that was the de- 
scribing of an arc used as a construction 
line. 

In this manner nearly one-half the time 
otherwise necessary was saved, and the 


sketches were as accurate as it is possible 
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X+% inch. This meant that the boring 
tool would hardly touch the housing metal 
on the side D, whereas it would cut most 
all the metal away from the opposite side 
Yet the amount of metal in the housing 


would not allow us to bore out and put in 


a sleeve; so finally this scheme was hit 
upon, which saved about three weeks in 
time and a 2000-pound casting 

Fig. 2 is an enlarged view of the hous- 
ing at B. On the side D, where mor 
metal was required, we drilled and tapped 
a number of holes as close together as 
possible; in these we screwed a number 
of tap bolts, as shown, so that the distance 
from the casting to the top of the bolt was 
about an inch 











Why a Planer Should Be 
Bolted Down 


Having read the article at page 957, Vol 
30, Part 2, entitled “Why is a Planer 
solted Dow: written by C. H, Norton 
f Worcester Mass., and being interested 


in the subject, we have tried to show rea 


S 5 wl a p ine, hould be secured to its 
foundatior It is conceded that we ar 
discussing the subject as relating to 


modern planers and the advent of high 
speed steels. It is a fact that two of the 
irgest and heaviest planers in the work 
»f Gould & Eberhardt, Newark, N. J., on 


a Chandler 36x36-inch by 20-foot table, 








for me to make them with the pencil Next a mandrel was placed in the hous- and the othe Cincinnati 48x42-inch by 
On these cams I went Mr. Monahan igs: with the use of a few wood blocks 24-foot table. have moved considerably 
one better, by leaving my pen in my com 
pass and merely straightening out the 
compass to get my straight lines. 
W. R. HuMELBAUGH \ , 
. . i 
Roche ster, N y \ \ 
——— ec ee % 
a \ 
, , , ; > a at Ge = ~ 
Patching a Housing in a Hoist VOO 
Frame } 
meted | 
Most people object to a patch job, but a 1 
there are many patches which make in . - 4 
the end as good a condition as if there _ ) 
had been none and at the same time save ae —* 
money on castings that otherwise would : J 
have to be scrapped. When a foreman 
can get out of bad holes and still have a IN 
ng placed in position without s 
\ 
/ \ ring. Of course we can understand that 
A certain bad conditions in the foundation, 
which would vary in different shops, might 
tend to promote this sliding; but having 
favorable: conditions, there still seems to 
x > ’ 
be a reason why a planer will creep in 
course of time, if the bed is not s¢ 
< ed properly to its foundation 
5 J et us irst take fot in example if 
Chandler planer, weighing 45,000 pound 
\ \ , ae 
| \\ in p having it in p 
ne 20 07 On Octob 
)07 t ve noted t 
f t ts original | 
ING FOR HOIS ( I ret StroK 
| ‘ O ) e ft ‘ 50 | t 
good mechanical job, he is earning money i some clay we s had the bolts P 90 n 
. . ’ ¢ : e tal S 1 I t 
for his employer and incidentally for him- surrounded and covers by babbitt metal 
self. Such a job I saw the other day, and Now ir casting was placed upon the -\OwW Cincinnati p 
: . : . , ' ao ! a Ty ‘ ; 
the following is a description of it: boring mill and the bore made. The bab- weighing 00 P ( cutting sp 
Referring to Fig. 1, we have a frame bitt served to keep the bolts from turn- !5 00 ! he ret 
: 4 a . Si alla ma 4 - bie i rati , 
casting for a heavy hoist which carries ing when the tool was cutting the edge 120 I 1 rati 2 
. , . : , In the cours four n he we 
the main shaft at housing A and a coun- of the bolt head I t i months we 
tershaft at B The distance X is the dis- It was a perfect patch and gave a good have tound that this machine moved 4 


tance between the center lines of these 
shafts. After the housings at A were 
bored and the frame was put on the ma- 
chine for boring the housing B, it was 
found that the casting was badly out— 
the distance between centers was about 


solid support for the bearing, and I think 
nc one will dispute me when I say it was 
as “good as new” and that the foreman 
earned his month’s salary the day he got 
out of that hole so nicely 

Braddock, Penn F. H. WHITNEY 


inches in the direction of the return stroke 
It will be noticed that this machine runs 
slower on the return than the Chandler 
planer and we ighs 8000 pounds less, which 
accounts for the movement of the bed 


ing of smaller degre« 
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We can this motion of the 


table, moving upon the ways of the bed, 


compare 


the return stroke being much faster than 
stroke, to the of an 
racing shell. rower, 


motion 

The 
seated upon the moving seat in the boat, 
would represent the work table of the 
planer; the tracks upon which the seat 
slides would represent the ways; and the 
main body of the boat would represent the 


the cutting 


oarsman in a 


bed of the planer. In this case we have 
the water for a foundation instead of a 
concrete base. Therefore there is very lit- 
tle friction between the body of the boat 
and the water upon which it rides. This 
will consequently serve as a magnified ex- 
ample to illustrate the motion of a planer 
bed upon its foundation. 

The example illustrates how the rower 
on the quick return stroke, with the sud- 
den change of his body to the opposite di- 
rection when the oars take hold of the wa- 
ter, retards the motion of the boat. This 
retarding motion is due to a rebound, 
which in turn is due to a change in the 
direction of the rower’s body from the fast 
return stroke to a motion in the opposite 
direction. This is one of the recognized 
difficulties the rower must overcome and is 
reduced to a minimum only by one skilled 
in the art. 

This “kicking” tendency is also found in 
the planer table when the motion of that 
heavy body on the fast return stroke 
abruptly changes its direction, overcomes 
its momentum, and starts on its cutting 
stroke. The rebound the bed to 
move (though ever so slightly) in the di- 
rection of the rapid return stroke. Further- 
more, the comparison seems logical, for the 


causes 


reason that the two motions, namely, the 
retarding motion of the shell and the 
movement of the bed, act in the same di- 
rection when compared with the moving 
bodies which operate upon them. 

After having taken the above illustration 
into consideration, together with the fact 
that our planers have moved considerably 
in the course of only four months, there 
seems good reason for coming to the con- 
clusion that modern high-speed planers 
with quick return features should be se- 
cured to their foundations. 

Newark, N. J. H. Ezra EserHARDT 


asks a 
requests 


C. H. Norton, on page 957, 
very interesting question and 
readers to tell what they know about this 
subject bolting down a 
planer or, for that matter, any other ma 


Reasons for 
chine tool 
none of 


Mr. 


a shop owner and manager; 


There are reasons; however, 
these reasons is Mr. Norton’s fault. 


Norton is 


probably his shop is in every respect as 
well balanced as his machines, and he, no 
doubt, sees to it that these important con- 
ditions are maintained. Very few shop 


owners and managers take the same views 
as he does; neither do all machine-tool 
builders make machines so well balanced, 
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with such a massive base and with the 
center of gravity as low as the product 
of Mr. Norton’s shop. My own experi- 
ence (which extends over more than 20 
and the experience of others lead 
me to state the following facts: A well 
built machine, standing on a good solid 
foundation, needs no fastening, vertically 
but general conditions 
necessary to deviate from this 


years) 


or horizontally; 
make it 
ideal practice. 

We who are simply hustlers hired to 
produce the goods are seldom consulted 
as to the erection of buildings or the 
selection of machines. We have to take 
shops as we find them. Most shop own- 
ers and managers would decry as absurdi- 
ties our claims that solid foundations are 
required for any machine tool of less than 
8 or 10 tons weight, and to request ad- 
justable iron foundation plates, solidly 
embedded, for all machines, would de- 
mand considerable courage and would 
raise questions as to the sanity of the 
man who proposed such a thing. 

Shop floors, principally upper-story 
floors and ground floors of wood con- 
struction, have an unfortunate propensity 
to get out of level. Take the average 
machine-shop floor and a number of ma- 
chines of all makes and of all ages, most 
of them on legs, and not like Mr. Nor- 
ton’s, with solid box bases, and you have 
a combination which requires some care. 
Investigation will show that most of these 
are leveled up by means of 
wedges. Under one leg %4- or I-inch 
thickness of wedges may be required; 
under the leg diagonally opposite, noth- 
ing may be needed. To try to run these 
machines without bolting down would 
mean the risk of finding all these tools 
trying to simultaneously reach the low- 
est level in that floor. Add to this the 
fact that it is often called a waste of 
time to balance perfectly a piece of work 
on a machine and that a machine thus 
running out of balance is subject to a 
motion which will start it creeping and 
jumping if it is not fastened to the floor. 

Not very long ago I had an interesting 
I was employed 


machines 


experience in this line. 
in an executive position by an owner and 
manager of a shop who told me person- 
ally that he 
pert in the business. 
according to his own plans, under his own 
supervision and from materials selected 
It was equipped with a heter- 
in var- 


considered himself an ex- 


The shop was built 


by himself 
ogeneous mass of machine tools 
ious degrees of dilapidation. 

My attention was attracted one day by 
the numerous strips of wood nailed to 
the overhead and close to 
running belts. On inquiring for the rea- 
son of their being there, I was told that 


framework 


the belts would not stay on the pulleys 
On further inves- 
not a single line 


without these strips. 
tigation I found that 
shaft or countershaft was either level or 


in line; that not a single machine tool 
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was level; and the astonishing fact was 
told me that no attempt had ever been 
made to set them level when first placed 
in the shop or afterward, as this was con- 
sidered a waste of time and quite un- 
necessary. The line shafts were put up 
somewhere near level originally; but as 
the whole building had sagged consider- 
ably afterward, it was thought best to 
leave it alone as long as it would run. 
The countershafts were put up and 
twisted until the belts stayed on the pul- 
leys. If this could not be accomplished, 
a strip of wood was nailed up to make 
it stay there. Then the machines were 
placed underneath on the floor, twisted 
round until the belts ran, and then bolted 
to the floor. Any reason for bolting them 
down? Well, I guess so. 

The precaution having been taken, when 
the building was erected, of letting the 
foundation down a few feet in terra firma 
probably prevented that entire building 
from creeping; maybe the forces result- 
ing from the motions of the different 
centers of rotation or oscillation were so 
well balanced that they counteracted 
against each other and prevented that 
building from taking a gyrating or rotat- 
ing around its center of least 
resistance. I profess I do not know, as 
I did not investigate anything further. 
As far as I know, it is still there, out of 
plumb and out of level, yet still there; 
and no doubt objects still have the erratic 
habit of jumping down from tables and 
shelves in the offices and drafting room 
on the second floor. 

Mr. Norton, however, is right in his 
view that no bolts nor screws are neces- 
sary to hold down in its place any ma- 
chine, provided: that the machines at all 
times are running perfectly balanced; 
that the machines have good solid bases 
and low centers of gravity (by this is 
meant that top-heavy machines or those 
made so by adding special drives or other 
attachments will be found very unsatis- 
factory) ; that the floors are solid, with- 
out vibration, reasonably level, and that 
they will stay so under heavy loads and 
general running conditions; that the over- 
head work, including line and counter- 
shafts, is level and in line, and will re- 
main so as a unit and individually; that 
they are rigid, and without vibration 
under all speeds; that no material, cast- 
ings nor other articles be stacked or piled 
up against or very near machines; that no 
allowed to flow or creep 


motion 


waste oil be 
under the machines. 

The reason why machine-tool builders 
put holes for bolts or screws in the bases 
is probably because they know that very 
few shops are ideal in these respects and 
that it is often necessary to place a ma- 
chine tool, principally in some of the 
rookeries used as shops and factories in 
most of our large cities, on floors which 
and free from 


are anything but level 


vibration. 
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I shall anxiously await the opinion of 


more of your readers. 
Philadelphia, Penn. F. C. L. Georce. 


We have had some experience similar 
to that mentioned by C. H. Norton on 
page 957, Vol. 30, Part 2, in respect to 
the fastening of planers to the _ floor. 
About two years ago we moved our shops 
and at that time installed some new ma 
chines. The machines were placed in 
their proper positions and used im- 
mediately. 

We began bolting the machines to the 
floor, starting with the lighter machines, 
meanwhile noticing if the other machines 
moved from their positions. We found 
that we had to fasten the drill presses, 
milling machines and _ especially the 
shaper, for it was true to its shop name, 
“jumper.” It certainly did jump; we had 
to reset it frequently up to the time we 
fastened it. The planer and the engine 
lathes did not creep any, so we put off 
fastening them; and to this day these 
machines are still loose on the floor and 
are standing on their original positions. 

The machine shop has a _ granitoid 
floor, contrary to the usual custom. We 
were in doubt if it would be satisfactory, 
but during the three years we have had 
no reason to complain against it. Thi 
kind of floor might not answer as well! 
as a wooden one in a shop where the 
finished work has to be laid on the floor, 
but in a manual-training school it is 
satisfactory BerNarpD W. Noe 
St. Louis, Mo 





A New Swindling Game 


We believe there is an organized gang 
of “come on” men working manufacturers 
and that they should be exposed. A man 
f our representa 


recently called on one « 
tives and stated he was interested in on 
of our machines, and that he represented 
a certain firm in a neighboring city. After 
examining the catalogs he decided that it 
was the machine he wanted and gave an 
informal order for it, which was to be 
confirmed by the home office. He then 
found that he did not have quite enough 
money to pay his return tare and bor- 
rowed a few dollars to help him out. !t 
is necdless to say that there was no such 
firm in the city referred to, nor did our 
agent ever hear of the transaction again 
The same confidence game was repeated 
a few weeks later at another one of our 
offices with another representative and by 
another man. In neither case was the 
amount secured large enough to bother 
about, but it is probable that the same 
scheme was worked on a number of other 
firms and we think all manufacturers 
should be prepared to call the patrol 
wagon should such a man make an 
appearance. 
Chicago, III 
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A Rod Pointing Tool 





It is desirable in screw-machine work 
to have stock squared off on one end for 
the purpose of smoother operation and 
economy of material. It is also desirable 
to have the other end of the stock cut off 
at an angle of about 60 degrees so as to 
protect the chucks and to insure the stock 
feeding out. 

A pipe-threading machine was first 
fitted with pointing tools in place of the 
threading dies; but this arrangement did 
not give satisfaction, as the tools had to 
be ground incorrectly to break up th 
chips so that the head would not clog 

The arrangement shown in Fig. I is 
simply a revolving box tool with circular 
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cutters. This is made to screw on the 
pipe-threading machine spindle and has 
epeed of 800 revolutions per minute. Tle 


body 4 and the bushing plate E are mad 
of machinery steel The bushing plate 
was made separate so that the T-slot 
which holds the square nut F could be 
milled out easily. The outside diamete: 
of the bushing B is made large enough t 
allow of various reductions, so that thx 
tool can be easily put in commission for 
uny size of stock it is desired to point 
\ll that is necessary is to screw in th 
correct bushing and adjust the cutter C. 

The cutter C is placed on at an angle 
of 3 degrees, so that the cutting edge will 
have clearance; the edge at G is also 
given 2 degrees clearance so that the tool 
can be set a little past the center and 
thus insure a clean cut with no projection 
trom the end of the stock 

The circular tool is set about an eighti: 
of an inch above the center line of th 
work, as shown in the end view, so that 
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there will be plenty of rake to the part 
of the cutter rounding the edge of the 
stock. This is shown better in Fig. 2 
The work II’, Fig. 2, is shown in the 
correct position relative to the cutter C 
in the full-line position, there being plenty 
of rake to the cutting edge. The dotted- 
line position shows the incorrect position 
of the work; there is no clearance be- 
tween the cutter and the work, as both 
are tangent to the common center line 
An oil hole H allows the oil to be 
brought to the work through the spindle 
and does away with an outside oil pipe 
which would be in the way. The fixture 
is simple and easily adjusted to any size 
of stock; 


‘ 
end of the stock 1s n 


the cutter for pointing the other 


t shown, but it ts 





FIG.1 


smular to the one shown in position in 


Mason 
Cutting Threads with Compound 
Rest 


right nd side of the tool is cut 


» an angle less than 


30 degrees, and the compound rest fed 
toward the head of the lathe, as would be 
t] ise if cutting a right-hand thread, it 
is evident that the thread on the right 

nd side of the tool will be cut to what 
cve ingle the est 1s set at, wl ile if the 


ol is ground to gage, 30 degrees on 
each side, and the rest set at an angle of 
28 degrees, both sides of the tool will cut 
all the way in and but slight advantage 
will be gained by using the compound 


Cleveland, O C. H. Wetts 
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Removing Broken Taps 


read T. H. 


broken tap, it brings to my mind 


Having Berg’s experience 
with 
a broken-tap incident which happened in 
our shop. One of our men broke a %4- 
inch tap in a steel casting, level with the 
top of the hole, leaving 2 inches of 
We tried 


without success, and at last 


tap 


in the hole several methods 


to get it out, 


I suggested drilling down the center of 


the tap. I got a high-speed drill, found 


the center of the tap and started up the 
doubts; but 


with a 


drilling machine, with 
doubts 


some 


my were short lived, for 
few grindings the drill went right through 
the broken tap, the drill being just large 
enough to prevent breaking out at the 
the flutes of the tap 
drilled, it was a simple matter to extract 
the the 


about 10 


bottom of (Once 


remainder of which alto- 
took the 
starting up of the drill to the clearing of 


tap, 
gether minutes from 
the hole, without damaging the thread in 
the least J 


Nottingham, England 


SUTHERLAND 





A Register for Press Tools 


On page 459 a contributor criticizes Mr. 


Clerkenwell article on a _ register for 
press tools. Now I have used this same 
device and it worked exactly as Mr 


Clerkenwell has described it. I can assure 


anyone who is inclined to use 


this little 


kink that it is 
(one 


a good 
the 
gard to punching a part of a 


ne, 


point of criticism was in re 


blank in sucl 


1 manner as not to shear the di For 
this purpose a style of press tool called 
l‘rench is ideal before power presses 
were common, the ordinary type of ma 
hine was what is known as a hand press, 


the 
obtained through a 


n which 


movement of the punch 
double or very coars« 
pitched screw by means of a long lever 
which l 


| he 


*hine S 


with heavy rht 
with heavy weights 


slide on 


rather 


provided 
movement of the these ma 
and 
from 


the tools 


difficulty, the 


was naturally short, 
thus there 


the springing 


was considerable trouble 
shearing of 


this 


and 
In order to avoid 
French type of press tool was developed 


said to have been derived 


Frenchman 


Its name is 


from a who first introduced 


it into England 

here are a few kinks in making tools 
of this description which it is to one’s ad 
vantage to know [he punch should be 
made first and hardened; then the punch 


all sheared 


plate, guide plate and guide ure 


with it. Properly made, such a set of 
tools forms a sort of sub-press die, as the 
punches fit tightly in the guide plate, 


which should never be less than one-half 
inch thick 


be removed from this guide plate 


They are never supposed to 
after 
Such tools can 


off 


having been once entered 


be used until the edges are rounded 
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by the friction of the metal as it is forced 
through the guide. 


L , England. C. PETITJEAN. 


In a former article | showed a success- 
of avoiding trouble with small 
[he system il- 
line 


graving is equally successful and may be 


ful way 
sized pilots for punches. 
lustrated in the accompanying en- 
adapted for almost any size of blanks. It 
requires a little more stock at the side 
f the in- 


creases the amount of scrap; but this loss 


punchings, which of course 


of metal is in most cases counterbal- 
anced by the advantage of the system. 
[he illustrations show the plan of the 
die and a section of the punch. Here 4 
indicates the the 
punches, B the hole for the pilot and C 
the side strips to guide the stock. After 
holes at A the 
stock is advanced until these holes regis- 
ter with the pilot holes at B. 


special pilot punches shown in the sec 


location of piercing 


the two punched, 


are 


The two 





tion of the punch locate the position of 

Width of Stock > 

— oa. 

sh “lh 
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FOR 


PRESS TOOLS 


\ REGISTER 


exactly, for these pilots extend 


e-quarter inch beyond the main 
pur When grinding the main punch, 
s of rse necessary to knock back the 


Nig 
more than the quarter-inch 


they normally project 
\ punching die recently made according 
blanks 


principle has cut 10,000 


from one-sixteenth inch brass without re- 
grinding It is not necessary that the 
main punch should work through a tight 
stripping plate, but it is important that 


the piercing punches and pilot should be 


good fit in the stripping plate in order 
that they may be properly guided 
O. D. CLERKENWELL 
B , England. 





A New Arrangement of a Worm- 
gear Drive 


M. 


worm 


On page 858 is an article by | 


Lowthian upon a new English 


gear drive. It may interest your readers 
to know that a similar device was made 
te my designs, for testing purposes, some 


18 years ago by the Yale & Towne Manu 
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facturing Company. The original shop 


drawings and working model are still 
there. The idea was the same: two 
worms and wheels, the thrust of the 
worms received upon a sway beam or 


pivoted lever of the first order, so that 
both worms must always share equally 
the friction and wear of the resisting load. 
A. WESTON. 


Stamford, Conn. ; 





Electric Bell and Indicator for 
Machines 
A scarcity of labor caused a manufact- 


uring concern to find itself in a peculiar 
dilemma. In the machine shop there were 
six idle planers, three milling machines, 
four shapers and five lathes. 
only one all-round machine hand to run 


There was 


He could have the assist- 
ance of a laborer or floor hand and the 
most approved machinery, but 
how could one man attend to so many ma- 
chines and not spoil the work? Union or 
non-union wages and rules did not enter 
into the problem. 


18 machines. 


hoisting 


There were other em- 
ployees in great need of machined cast- 
ings. The superintendent hit upon a novel 


idea. If a typewriter bell would ring and 
notify a stenographer when to stop, why 
could not an electrician attach a larger 


bell to each machine and notify the ma 


chinist when to stop? An electrician was 
engaged and told to place an electric gong 
of suitable size in the most suitable place 
upon each machine 

\djustable, made of 
tubing and similar to those used for hold- 


lights, the 


jointed holders, 


ing electric were fastened to 


side of the planers, shapers and milling 
machines 


the lathe 3, 


In placing these holders upon 
1 clamp or thumb screw was 
found to be preferable. The electric wires 


passed from the bell through the holders 


to a push button located upon the end of 
each holder [The machinist swung this 
holder around to such a position that 
when his cutting tool was taking the last 
desired cut, it came in contact with the 
button and caused the bell to ring. A 


numerical indicator, similar to those used 
in passenger elevators, was also placed in 
the superintendent's office as a matter of 
Each machine was given a num- 
in- 


safety. 
ber to correspond with one upon the 
dicator. 

machines, 
such as lathes and shapers, were provided 
This was 


[he more rapidly operated 


with an automatic belt shifter. 
made to work automatically by being’ pro- 


vided with a spiral spring and a catch 
or trip. When the bell began to ring, 


the belt shifter was released and sprang 
back, the belt upon the 
loose pulley. All this paraphernalia, as 


thus throwing 


some might term it, was really very sim- 
ple and inexpensive compared with its 
Now the machinist does not 
around one machine for 


great value 


have to hang 


half a day at a time in a listless or drowsy 
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manner; he can attend to a large number 
of machines. If more than one bell rings 
at a time, of course the other machine 
must stand idie for a short time, unless 
the foreman or superintendent can look 
after it. Of course the machinist’s sal 
ary is apt to increase in proportion to his 
proficiency and ability to operate more 
machines and turn out more work 
Oneida, N. Y. Arvin D. ALLEN. 





Starting That Oil Engine 


I think the answer to Entropy’s question 
of ethics is simple enough. His neighbor 
wanted someone to start the engine; he 
could not do it himself, therefore it was 
necessary for him to find someone who 
could. Entropy did so and he was cer- 
tainly entitled to receive pay for it 
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send a man, but they insisted and we sent 
one down. 

He found the only trouble was that 
they were using too thick cylinder oil: 
as the weather was very cold, it was s 
viscid they could not turn the engine fast 
enough to suck in any gasolene vapor 
Our man poured some coal oil into the 
cylinders to cut the heavy cylinder oil, and 
the engine started all right 

[hey did not want to pay for our man’s 
120-mile trip, because they said he did not 
do anything. He had made the engine go 
when they could not 


Philadelphia, Penn W, ALTON 


A Shaper Fixture 


Ihe work for which this fixture was 





made is shown in Fig. 4, and is a cast- 
steel saddle of one of the navy-gun sights. 
The faces .4 AA are finished in the fix 





from in all subsequent machining [he 
set-screws EE act opposite to this face 
and with the pins F F locate the work in 


the fixture. The boss B and the plunger 


explain themselves The plate C is se 
cured to the angle plate P, Fig. 2, by the 
two bolts V lV and the stud R 


[The plunger engages the 


bushings 
X, Y,Z, successively, as the plate Cis 
otated around the stud R. To change the 
cut it is only necessary to loosen the nuts 
f the stud and bolts, pull out the plunger 
and revolve the plate C until the plunger 
engages the next bushing lighten the 
nuts and start the cut. A rough cut is 
taken on all three faces, leaving 0.02 for 
a finish cut \ 0.02 gage is used to set 
the tool t the hardened plates DDD, 
and a cigarette paper is used to set the 
finish cut, making the tool clamp it slight 
ly. The key on the bottom of the angle 
able of the 


plate fits keyway in the t 






































D 
D H 
"A A 
A D 
y cS 
E) H 
"A Clamy H 
J )F = 
e r 
| Ss 
oe >) ie 
FiG. |! ‘ y 7 
w 
A 
/ —— 
——-—- ~ 
R | R FIG. 4 
PP 
4 | 
\\ x . \ / vib 
= 7 Y 
PP 
hieaall a 
FIG. 2 
\ SHAPER FIXTURE 
It made no difference whether he was ture which is shown in Fig. 1 with a shaper, so that it tak erv little time to 


an oil-engine expert or not; he knew 
enough to remedy the trouble, and that 
was all that was required. The fact that 
there was so little the matter with the 
engine has no bearing on the case, for the 
defect was sufficient to prevent its work- 
ing. 

We once had a somewhat similar case 
come to our notice. We werecalled uponthe 
long-distance ‘phone and asked to send a 
man about 60 miles down to the shore and 
fix a 12-horse-power gasolene motor that 


would not start We did not want to 


saddle in it and a roughing cut being 


taken 


[he fixture consists of the clamps and 


= 


plate C, Fig. 3, and the angie plate P, 
Fig. 2. The plate C, Fig. 3, is of cast 
iron. The face /, the hole H and the 
T-slot were finished at one chucking. The 
faces 4 A A have the hardened-steel plates 
secured to them and ground to a templet 
[he clamp studs S$ S and set-screws EE 
are for securing the work in the fixture. 

The face lV, Fig. 4, is finished when the 
gates are planed off, and is used to work 





set the fixtur: 
Sparrows Point, Md 
\ compound I preserving steam boil 
ers has recently been placed on the Mat! 
ket at Barcelona and, according to a re 
port from Consul-General Ridgely, _ it 
appears to be an improvement It 1s 
claimed that by adding a certain quantity 
f this preparation to the water tanks all 
impurities in the water, and matter that 
might adhere to the sides of the boiler, 


are at once precipitated 
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Burning Coal without Smoke 


The burning of coal without smoke is 
a question which has been and is being 
discussed to a great extent, and is one 
to which managers of industrial plants 
must give more consideration from the 
forces of public opinion and city ordi- 
nances. A recent bulletin by Professor 
Breckenridge, of the engineering experi- 
ment station of the University of Illinois, 
is entitled, “How to burn Illinois coal 
without smoke.” It is pointed out that a 
great deal of study has been given dur- 
ing the last few years to proper condi- 
for burning coal to the re- 
may from dif- 
ferent kinds. Particular mention is made 
of the work of the Government fuel-test- 
of the information now 
available to engineers, these words: 
‘From a study of the tests of the various 
coals of the United States, as presented 
in reports of the United States Geological 
fuel-testing plant, it seems safe 
to say that engineers now have sufficient 
information available to enable them to 
design boiler furnaces that will burn any 
The progress made 


and 


tions 


which be obtained 


sults 


ing plant and 


in 


Survey 


coal without smoke. 
in this direction during the last five years 
encouraging, and it is confi- 
believed that the soon 
come when no power plant can offer as 


is surely 


dently time will 


an excuse for a smoky chimney the plea 


that no appliances are available Which 


can be depended upon for smoke pre- 
vention.” 

T he of 
tions are well known, yet for several rea- 
It is 


smoke 


principles smokeless combus- 
sons they are not generally applied. 
that that 

cannot be prevented when burning coal 


possible many believe 
under the average boiler of an industrial 
piant. While unfortunate imperfect 
arrangement of boiler, furnace and set- 
ting may produce a condition where it is 
difficult if not impossible to coal] 
smokelessly, still conditions can be ar- 


or 


fire 


ranged so that no smoke need be present. 
Professor Kent, in Power for January 7, 


states: “The first thing to be done to 
bring about an abolition of the smoke 
liuisance is to get peeple to believe that 


smoke can really be prevented.” 
\side the 
of the smoke, or 


features 
the smoke nuisance as 
it is called, is the important factor of the 
losses due to smoking chimneys. It is 
generally and truly believed that there is 
very 


from disagreeable 


little loss in fuel-heating values in 
the soot discharged from chimneys, even 
when they are sending forth the blackest 
of smoke. But the losses caused by the 


unconsumed gases which accompany the 
unconsumed soot are far greater in 
umount Quoting from the bulletin to 
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which we have referred, “It takes but a 
small amount of soot to give a dense 
black color to smoke. If it were to save 
only these soot particles we could not 
afford expensive stoker and furnace set- 
tings. The appearance of black smoke 
is fortunately the signal of incomplete 
combustion, and the losses due to this 
cause are many times the losses due to 
the carrying away of the small soot par- 
ticles.” 

During the past few years the experi 
ment station of the University of Illinois 
has operated its boiler plant of about 
2000 horse-power without objectionable 
smoke for go per cent. of the time. Over 
200 separate boiler tests have been con- 
ducted and many varieties of coal have 
been burned in smoke 
Summing up the relative import 


studying condi 
tions. 
ance of boiler and furnace design to give 
the best conditions for perfect combus 
tion, Professor Breckenridge says. ‘The 
opinion of the writer, doubtless held by 
engineers, is that the has 
very little to do with the smoke problem, 
except perhaps that some types of boilers 
lend themselves more easily to the neces 
sary furnace construction, which is of the 
utmost importance when perfect combus 
tion is desired.” The article Pro 
fessor Kent, to which we have referred, 


most boiler 


by 


expresses in these words the opinion 
that there should be a greater distance 
between the grates and the _ boiler 


I put myself on record several 
years ago in favor of a distance of six 
or eight feet between the boiler and grate 
for smoky coal. Since that time I have 
frequently had occasion to lecture or take 
part in debates on the subject, and I have 
said that for some Western coals I would 
recommend to feet and for lignites 
feet, but I have not found anyone with 
sufficient courage to take advice.” 
To sum up, briefly, smokelessness can be 


20 
my 
obtained by perfect combustion, and ap 


proximately perfect combustion be 
obtained by proper boiler and furnace de- 


can 


sign and arrangement 





Kelvin Memorial Meeting 


On Sunday afternoon, January 12, a 
memorial meeting was held in the audi- 
rium of the Engineering Societies Build- 
ing, New York City, under the auspices of 
the American Institute of Electrical En- 
gineers. Addresses paying tribute to Lord 
Kelvin and his great work were as fol- 
lows: “Lord Kelvin As a Man,” by the 
Rev. William T “Lord Kelvin 
as an Electrical Engineer,” by Prof. Elihu 
Thomson ; “Lord Kelvin as a Scientist,” by 
Prof. E. L. Nichols ; “Lord Kelvin’s Work 
in Submarine Telegraphy,” by G.G. Ward, 
Esq.; “Lord Kelvin in Naval Engineering,” 
by Rear Admiral Geo. W. Meiville, U. S 
N., and “Lord Kelvin and the American 
Institute of Electrical by 7 

C. Martin, Esq. 


Manning: 


Engineers,” 
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Monthly Meeting of the American 
Society of Mechanical 
Engineers * 


\t the meeting held Tuesday ning, 
January 14, 1908, the subject “< Light 
ing’ was presented by R. M. Dixon, and 


there were in operation several different 


systems, namely, the Pintsch mantle, the 


vapor mantle, a new acetylene s) 


and several varieties of axle lighting by 


electricity with their regulating and 
crning mechanism. 


Mr. 


the Pintsch compressed oil gas system was 


Dixon brought out the fact that 


the most extensively used, it being used 


en about so cent, of the passenger 


that it 


a stationary supply plant 


per 


cars in service, notwithstanding 
is dependent on 
for its light 
Electric lighting is also popular due to 
its safety, brilliancy and non-heating qual- 
ities, also oil gas lighting with proper ap- 
pliances is equally safe and both gas and 
gasolene excel electricity 


vapor systems 


in brilliancy In electric lighting three 


methods are used, one being by a dynamo 
carried in the baggage car and driven by 
an engine supplied with steam from the 
locomotive, the second being by means of 
storage batteries carried on each car and 
charged at terminal plants, and the third 
being with an axle-driven dynamo, the 
dynamo being mounted on the car truck 

Henry Kk. Brooks opened the discus 
sion with illustrated diagrams of dynamo 
control and parts of an electric car-light 


ing equipment with automatic battery 


switch regulating apparatus, an automatic 


hold rs, 


polarity reversi switch, brush 

tc. Some of these were operated show 
ing the method and range of regulation 
nder varying speeds of the train, and 


centrifugal and gravitation forces 


are utilized 





Matthias Nace Forney 


Matthias Nace Korney, engineering 
journalist, author and widely known 
mechanical engineer, died at the Hotel 


Buckingham, New York City, January 14, 
after a brief illness, aged 73 years 

Mr born in Hanover, 
Penn., 


Forney was 


and after an ordinary schooling 
he started his career as an apprentice in 
the shops of Ross Winans in 1852. On 
f his apprenticeship he 
the Baltimore & 


a draftsman, serving in 


the expiration 
entered the employ of 
Ohio Railroad as 


that capacity for three years. The pros- 
pects of a business career took hold of 
him at about this time and he spent the 


next few years in mercantile lines in 


Baltimore, only to return to railroad 


work, accepting a position in the machin 
the Illinois Central 


ery department of 


*The paper is printed in full by the Amer 


ican Society of Mechanical Engineers and 
can be purchased from them for a small 
sum 
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Railroad \ \ gaged her 
hat he designed w s known as the 
Forrey | Then his accom 
plishments as a mechanical engineer be 


In 1870, Mr. Forney entered the field 
t yourn lism becoming associate editor 
of the Railroad Gazette, soon afterward 


purchasing a interest in the paper. 


| hen 


the 


came his book, “The Catechism of 


Locomotive,” which received wide 


recognition as a highly useful publica 
tion for railroad men 
As a member of the Master Car Build- 


active 


ers Association he was extremely 
in its work and it is due largely to his 
influence that the association was placed 


ma firm basis of organization, which has 
helped it to play such an important part in 
the standardization 
When the narrow-gage mania was spread- 
opposed it from the 
did 
nearer universal adoption is often credited 
to his efforts 

After a 
took up journalistic work again, purchas 


of railway equipment 


ing Forney forcibly 


very outset and that it not come 


retirement of three years he 
ing and consolidating the American Rail 
road Journal and Van Nostrand’s Engi- 
the 7 


Railroad and Engineering Journal, which 


neering Magazine under name of 
was subsequently changed to the American 
Engineer and Railroad Journal 

As a 
Mr. F 


patents 


designer of railway appliances, 


yrney held a high place, thirty-three 


standing to his credit, most of 


which were inventions for the improve 
j Attention of the 
dto Mr. Forney’s 
the 


ment of the locomotive 
cen ral public was calle 
engineer at 
time the «Manhattan Elevated system was 
New York City, the steam loc 


motives for‘use thereo eing of his 


bility as a mechanical 


built in 


sign 


New Publications 


TESTS OF 
ON ALCOHOL 
Luck« 


6x9-inch 


INTERNAL COMBUSTION ENGINES 
FUEL By Chas. E 
and S. M. Woodward, &9 

pages The Government 
Printing Office, Washington 


As is 


readers 


well known to those of our 


who are informed on such sub- 


jects Professor Lucke has been for some 
time engaged in a series of experiments 
on the use of alcohol in internal combus 


tion engines, and this pamphlet, which 1s 


sulletin No. 191 of the Department of 
Agriculture, gives the details of the tests 
and the conclusions reached 

investigations were 
the and 


present on the Amer- 


The objects of the 


to determine whether gasolene 
kerosene engines at 
ican market can alcohol as fuel, 
and to as far as possible the 


improvements which might be desirable 


run on 
determine 


in the design of engines. manufactured 
especially for alcohol Eight engines, 
some designed for gasolene and some for 


143 
kerosene, were included in the tests, 
which are described 1 msiderable de 
tail, although in, comparatively speaking, 
non-technical language, making the re 
port easily readable to anyone who is 


fairly well informed on the subject. The 


tests on each engine are described at con 
siderable length, wit! lf-tone illustra 
tions of the engines and sectional draw- 
ings of the parts of immediate interest 
in connection with the tests, and at the 
close of the report on each engine ap 
pears a summary of the conclusions 


reached, while at the end of the pamphlet 
is a general summary of the conclusions 
As regards the adaptability of existing 


engines to alcohol, the report is more 
satisfactory than would have been ex 
pected. Thus as regards engine No. 1 


we read “It also appears that not only did 
the engine run smoothly with alcohol and, 
in general, more smoothly than with gas- 


olene, but after a few days’ experiment- 
ing with the engine, it could be started 
is well on alcohol as on gasolene This 


is directly contrary to many of the foreign 
reports concerning the difficulty in start 
ing, and which, therefore, seemed to cal) 


for heat in the carbureter. In our sub 
sequent tests we found heat to be desir 
able, but not especialy necessary for start 
the 


we find “The opera 


ing.” Similarly in connection with 


No. 2 


tion of starting the engine was the same 


test of engine 


gasolene or alcohol was used a 


whether 
a fuel and was no more difficult with one 


fuel than with the other, 


after the proper 
fuel valv etting for each had _ been 
learned.” Sit ir remarks are made re 
varding the other engines tested, except 
in the case of No. 5, which was designs 
for e with kerosene, and about whic! 
we are told, “Io run the engine satisfac 
torily on alcohol, it is 1 ary that tl 


fuel injection mechanism be slightly mod 


hed,’ although following this we find 
“When properly arranged for alcoho! 


1 


this engine can be started as readily and 


operated as satisfactorily on alcohol as 


| » 
on kerosene Similar remarks are made 


revardit 
not as Satis- 
operating results, and re 
we are told, “With 
any good small stationary engine as small 


The economic results were 
factory as the 
garding the former 
a fuel consumption as 0.70 pound of gaso 
lene, or 1.16 pounds of alcohol per brake 
horse-power may reasonably be expected 
under favorable conditions. These values 
corespond to 0.118 and 0.170 gallon re 
spectively, or 0.95 pint of gasolene and 
1.36 pints of alcohol.” We 


parison of cost in cents, but our readers 


find no com 
will recognize that these figures indicate 
at present prices, a materially higher fuel 
cost for alcol than for 

The value and of 
wide-spread interest and deserves to be 


gasolene 
report is of large 
in the hands of all who are interested in 
the subject of alcohol fuel, 
engineers or as 


whether as 
users. 
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ools and Machine Shop Appliances 


Showing the Progressive Development of Modern Shop Equip- 
ment andthe Progress of Design in This Department of Work 





THE 
A New Surface Grinder 


machine, as shown by Figs. I, 2 


This > 
and 3, is intended to cover the field, not 
only for the class of hardened steel work 


such as is usually associated with surface 

but it is also designed to assist 

in finishing soft stock. 
used both for rough 

ing and flat 

ings and forgings of all kinds, with a cut 


grinders 
he manufacturer 

ie machine can be 
finishing surfaces on cast 
varying from 0.0005 inch or less to 0.015 
or 0.020 inch in depth, and a cross feed 
itomatically operated at each end of the 
the 


wide. 


oke of platen ranging from 0 to 
10 inch 
The machine has three especially 


notable features; namely, the new adjust 
able tension belt drive, the wheel housing 
sliding on  V-tracks extensions 
through apertures in the rear of the bed 
nd the re- 
versing mechanism. 


with 


new noiseless friction-clutch 
Fig. 2, 
interior 


Projecting horns or bearings 2, 
on the rear bed extend into the 
oi the main bed, forming additional sup- 
port and for the wheel 
housing 5, which also has extended pro- 

5A 
for the housing, and at 


bearing surface 
elongated V 
the 
as guards to protect the cross- 


jections which form 


tracks same 
time act 
feed tracks when the wheel has been fed 
back to limit It noted that 
the projecting bearings 5A: extend out in a 


its will be 
position directly under the grinding wheel 
and that a very long bearing is obtained 
the feed the 
weight of the cross-feed slide and hous 


for cross By reason of 


ing, which approximates 300 pounds, there 
is no possible danger of its lifting from 


its track. In fact, it requires a pressure 


greatly in excess of the weight of the 
parts to break the contact between the 
sliding surfaces, this being due to the 


pressure of air holding the closely fitting 
slides together. 

The vertically adjustable wheel slide 6 
is mounted on the housing 5, and is raised 
or lowered by means of the feed screw 18 
and the revolving nut 17, which is 
the 


medium of beveled gears 


oper 


ated by hand-wheel 14 through the 
The housing 12 
which contains these beveled gears can be 
swung and clamped in any convenient 
position to suit the operator 

rhe hand-wheel 14 is graduated on the 
periphery in thousandths, and the amount 
of down feed is read by means of the 
pointer 15, which corre 
spond with any graduation at the start, 
being simply clamped around 


held by friction 


can be set to 


a hub and 


LATEST 


A combination rod and rack 44 con 


necting the cross-feed crank is keyed to 
the cross-feed screw. By swinging the 
pawl lever to the right or to the left, a 
feed in either obtained. 


It will be 


can be 


direction 
that, as 


seen the cross feed 


INFORMATION 


anism requiring but a slizht move- 
ment, is operated by strikers en the hori- 


zontal bar 47, coming in contact with the 


very 


swinging lever 32 as it is swung over to 
This bar operates the bell crank 
the 


its limit 


lever which 1s connected to clutch 























FIG, I 


crank describes nearly a whole revolu- 


tion at the end of every stroke, and that 
the 
reciprocating 


as it passes above and below inside 


center, it must impart a 
motion to the connecting rod rack 44, im 
parting a like movement to the ratchet 
pawl and causing the machine to feed in 


one direction each time the platen is re- 


The longitudinal reversing mech- 


versed. 


WALKER GRINDER COMPANY 


NO. 3 SURFACE GRINDER 


reversing mechanism through the _ hori 
zontal shaft. 

The automatic frictional reversing mech- 
anism, as shown in detail in Fig. 3, is 
driven from the main countershaft by two 
belts, one open and one crossed, leading 
down to pulleys which operate the train 
of feed gears through the friction clutches. 


\ clutch-shifting fork lever 80 stands in a 








| 


| 
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FIG. 2. DETAILS OF THE 


vertical position underneath the clutch 
pinion shaft 77, and is hinged on a hori- 
zontal stud. At the bottom of the afore- 
said fork lever is a horizontal projecting 
arm 80A, which connects with a second 
horizontal arm 91 attached to the clutch 
reversing shaft 87. Motion is trangmitted 
between the levers 91 and 80A in ver- 
tical planes at right angles to each other, 
this being accomplished by a ball-and- 
socket joint. Each of the friction drive 





NEW NO. 3 WALKER GRINDER 


pulleys 70 and 71 are bored for the re- 
ception of split friction rings 73 which 
are carried on flange spiders 72 pinned to 
the clutch pinion shaft 77. These fric- 
tion rings 73 are cut apart at diametrically 
opposite points, and the separated parts 
are held down to their seats by means of 
a coil spring. 

In one of the openings between the 
ring segments is fitted the steel jaws, each 
of which has a pendent-projecting lever 


| 
































FIG. 3. 


NOISLESS FRICTION CLU 


portion extending in radial line toward 
the center of the clutch, and lying 1n close 
contact, except for a narrow opening be 
tween the ends of each for the insertion 
of operating wedges 74, there being one 
of these for each clutch and both being 
fast to the sliding sleeve 75, which is 
operated by the clutch fork 8o. The steel 
jaws have circular seats in the clutch 
ring and roll together with a very short 


+ 


toggle-joint leverage so that a tremen 
dous expanding power is obtained for the 
friction rings 73. On the opposite side 
from the expanding jaws of the friction 
is formed a conical seat 
for the conical adjusting screw 78. This 
screw is tapped through the exterior 
flange of clutch spider 72 and is held 
in place after adjusting by the check nut 
79, easily accessible on the outside 


lo ad 


just this clutch, it is only neces 
sary to insert a screw driver through the 
hole 71A on the back side of either pul 
ley, turning the clutch around until the 
screw 78 can be reached. Then, holding 
the same with-the screw driver, the nut 
can be loosened and the adjustment made, 
afterward re-tightening the nut It will 
be seen that there is but one adjustment 
of this clutch, and that it is very simple 
and positive (he advantage claimed for 
the friction clutch over the usual toothed 
clutch lies in the fact that it is practically 
noiseless, no matter at what speed it may 
be run. It is also very durable, as the 
wearing surfaces are large, and there is 
little or no slippage to create wear. 


70 and 71, of course, turn 


The pulleys 7 
in opposite directions by means of the 
belts before referred to, thus obtaining 
a reversing action of the clutches. Each 
pulley has an extended side bearing run 
ning in boxes 81, and each bearing is 
made hollow, forming bearings for the 
clutch pinion shaft 77, which is slow run 
ning and is oiled from the center as 
shown. Pinions &4 gear this shaft to the 
hand-crank shaft 85, which can be pushed 


in or out, and the pinions thrown in or 




















[TCH REVERSING MECHANISM 
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Tr) machine ¢ rr erinding M The Landis Stay-bolt Cutter Landis die containing the special chasers. 


x¥g inches. It will be furnished, whe [hese chasers are each four inches long 

with a net uck built 1 iat with teeth milled on one flat side and 

h tl ] mag \ new stay-bolt ttine machine, illu running for the entire length, as shown 

long n be used trated by the accompanying half-tone Fig by Fig. 2. In use these chasers are set 

t the platel I, is a development of the Landis bolt tangent to tl hat nd at the correct 
5 ae movement OF ( platet tting machi ses the same kinds of dig 
salle coe fl nent © nd 1» y th me firm, the Landis 

es, and by the use of an S-1n vheel Machine Company, Waynesboro, Pem S 
O7Y8 Inches In Nig can be ground \ chaser is illustrated by the line e1 
[he net weight of th rinder 1 boul graving, Fig. 2 The machine shown is 


i700 pounds, and is manufactured by the hin J 14] , 
po , ; - - “ws dou l, although they are iad 
Walker Grinder Company, of Worceste1 — 1 Ss 


oth single and double, in sizes up to and 
Mass. 








including 1 inch lhe machine needs 
Lathe for Turning Projectiles but little detailed description. — Both 
spindles are driven by gearing from a - 
‘The Bement works of the Niles-Bement three-step cone. The carriages have ad 
Pond Company, Philadelphia, Penn., hav justment both up, down and sidewise, so 
recently turned out a lathe for the Firtl that the cutting strain can always be kept 
Sterling Company, Washington, D. C., for central. The racks for the carriages ar 
turning projectiles provided with recesses between the teeth 
Che actual swing over the bed is 277g so that chips or dirt will fall through and 
inches and over the carriage 1734 inches, not clog and interfere with the tooth ac 
while the longest work that will go be tion. There are ample provisions for lub 
tween centers is 8 feet 4 inches. The _ rication, a large pan, tank and oil pump FIG, 2. CHASER FOR LANDIS STAY-BOLT 
face plate has four heavy independent _ The feature of the machine is_ the CUTTER DIE 


chuck jaws for holding and driving the 
work, which is guided by the steady rest —_ 





holding any projectile from 6 to 13 inches 
in diameter 

Che lathe is driven by a direct-connected 
12% horse-power motor located on _ the 


base plate and has a speed range of I to 4, 





giving from 9'% to 38 revolutions per min 





ute of the work. ‘The starting lever i 
front of the headstock gives convenient 
control of the powerful friction clutch 
which transmits the driving power to th 


work and enable tarting and 


st pping in 
stantly. 


Both screw and rack feeds are provided 


ind there are nine changes of feed fot 
each. ‘The carriage slides are specially ar 
ranged so that in addition to the hand 
cross feed it is controlled by an arrange 


ment of links which carries the tool so as 
to turn the radius or curved end on the 


point of the projectile. 





Everything is made very heavy an 








rigid, as will be seen from the tailstock, 





which has a set-over and a pinion for mo\ 
ing along the bed FIG, I. LANDIS STAY-BOLT CUTTER 


—_ ————— - 7 — 














LATHE FOR TURNING PROJECTILES 
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ingle. They can be ground to any rake AQ No, 3 Automatic Gear Cut- - tioned. Its long capacity as 
desired in order to suit the kind of ma . . gards tl length t, tac ! ly, 10 
erial to be cut. A rolling chip is pro ting Machine : e where 
duced very similar to the chip from an several gears can be placed arbor 
rdinary thread-cutting tool in the lathe Che ac panying f-tone ilustration t o1 is feature is made ] ible by 
\ll of the chasers are made inter shows a new g f cutt 
ngeable No lead screw is used on the ting machine 1 t put on t narket ( \ de ¢ pa 
hine to govern the pitch of the thread. by the Eberhardt Bi \ ine Com the lumn of t machine for erta 
being cut, as all of the cutting is done by pany, of Newark, N. J. It is designated  distat thus bring the « pi 
the leading teeth of the die and the fol is the No. 3 si nd pacity up t ver ] to the column itself gi 
lowing teeth of the four chasers form gears 36 inches 1 met nd 10 inches” eral 1 nism of tl nachine is similar 
ead nut controlling the motion of th fac It wall « | pit te t t ort ther sizes produced by s 
r and making it conform in its motion in cast iron and 5 diamett pitch teeth n I embodying the positi dexing 
to the pitch of the die. When the die is steel at one cut, using fast rate of feed ec S] gear driv for the 
ground not only are the teeth used in cut It is designed for t cutting f spur utter spindle, the feed screw in tension 
ting ground but also those which gover rs only w e WwW : long tter carriage with the 
the pitch of the thread, thus its accuracy 
1s at all times pres¢ rved [ 7 





A Patternmakers’ Lathe 


The illustration shows a lathe built 
especially for the use of patternmakers 
In this lathe the V’s for the carriage are 
at the sides and below the top of the bed 
so that they are not lable to be injured 
by tools lying on the bed 

he head is provided with a double 
ended spindle, having a 7g-inch hol 
through it, which runs in_ self-oiling 
boxes [he head may be swivelled in 
either direction 5 degrees from the center 
line. The cone pulley is machined inside 
ind out and the large end of it is closed 
to prevent dust and dirt collecting in it 
and destroying the balance. The spindle 
thrust is interchangeable and fits either 
end of the spindle 

The carriage can be fed by hand or 
power in either direction. There are two 
gradations of feeds, 1/16- and ‘'-inch 
per turn of the spindle. The compound 
rest is graduated so that it can be set to 


if 





any desired anglk 


These lathes are built in three sizes, 





20-, 26- and 32-inch swing, by the Amer 
ican Wood Working Machinery Com 
many, Rochester, N. Y 











spindle in the center of its length. A good 
feature of the design is the arrangement 


of the feed and the hand controlling 
handles hese are on the side of the 
nach nd near the hand-wheel at the 
end, so that the operator in setting his 
work |] control of all the machine move 
without changing his position 


The Derrer Universal Shape At- 
tachment for the Lathe 


, 
Ihe illustrations show this attachment 


on the engine lathe and some of the work 








produced by it. It is fitted to or is pre 








ferably a part of the taper slide of the 


\ PATTERNMAKER’S LATHE carriage of an ordinary lathe with taper 
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attachment. In the bearing at the rear face of the outer member is graduated to . Some of the uses to which the attach- 
of the slide, Fig. 1, is a sleeve carrying facilitate making the settings and when ment may be put are the relieving of taps 
an eccentric connected to the cross slide located at the required position to give and cutters, the turning of eccentric 
of the lathe by means of the eccentric the desired eccentricity the two are simply shafts for back gears, and punch presses, 
strap and rod, the cross-feed nut being pressed together and oval boring and turning, etc., the last 
named being perhaps its most novel use. 
If it is desired to fix a piece upon a shaft 
it may be bored with an oval taper hole, 
the shaft turned with an oval tapered seat 
to fit it and the two parts pressed together, 
no keys or screws being required to pre- 
vent slipping or turning. 

As the tool at all times is tangent to the 
cut in boring or turning (either straight 
or taper), two ends of a taper hole would 
form similar ellipses, having the two 
diameters of the ellipses a constant ratio 
to each other. It may be stated that the 
oval drive has been in practical use for 
the past two years throughout the plant 
of the Algonia Steel Company, Sault Ste. 
Marie, Ont. 

Fig. 2 shows one form of shaft coup- 
ling with the end of the shaft made to fit 
it, as produced with this device. Coup- 
lings may also be made with the boss on 
one member machined oval to fit, an 
oval seat in the other half. Fig. 3 shows 
the end of a shaft turned square with a 
gear bored to similar form to receive it, 
there being no chance for slip or twist to 
occur when the two parts are pressed 
together. 

The principle of the oval taper is being 
applied by the manufacturer of the device 

















FIG. I. UNIVERSAL SHAPE ATTACHMENT FOR THE LATHI 





disconnected to allow the cross slide to 
move freely upon the carriage. 
[he splined shaft which passes through 





the sleeve connects by means of a pair 
of universal joints and set of gears, with 
the large driving gear on the end of the 
spindle. Suitable gears are furnished to 
give this shaft speeds in the ratios of 
1 to I, 2 to 1, 3 to 1 and 4 to I with 
the spindl \s the attachment interferes 











in no way with the regular taper attach- 
ment, tapered as well as straight, eccen- 
ee SS a ae FIG. 3. METHOD OF FITTING SHAFT AND GEAR 

















riG. 2 HAFT E? \N ( i | 
tric, oval, square, and multi-lobed work 
may be bored and turned 
An adjustable eccentric is furnished 
with the attachment, which is composed 
of two eccentrics, one within the other, 


the inner one having an oval tapered hole 








to fit upon a tapered oval seat on the LOO 

sleeve; tl rutsid if this eccentric is , ; 

given a slight taper and the outer eccen Pn Lew ' 

tric is bored to fit it By turning them Yd 
one upon the other it 1s possible to obtain | 





any throw from o to the amount of the 


combined throw of the eccentrics Th FIG. 4 VIST DRILL WITH OVAL SHANK, OVAL SOCKET AND SLEEVE 
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- -the Lancaste r Machine and Knife Works, 
Lancaster, N. Y.—to the 
drills, in place of t 


shanks of twist 


Fig 


company 


} illustrates 


angs 


a drill as made by the with this 


form of shank and also shows the hold- 


ing socket and sleeve and the drift for re- 





FIG. 5. DETAILS OF DRILL SOCKET AND SLEEVE 


moving the drill. The scheme is 


tically self explanatory, especially as line 


prac- 


drawings are presented in Fig. 5 showing 
It will be 


in detail the socket and sleeve. 
m@oticed that the drift is applied through a 
cross hole in the socket, while the sleeve 
pin which when 


carries a_ longitudinal 


struck acts as an ejector 





Grinder for Large Tools 


Users of large lathe and planer tools 


have sometin 


es found it difficult to grind 


owing to the 


properly on the face 


tnese¢ 














' 
GI 

shank of the tool striking the edge of the 
apron. To avoid this difficulty the apron 
f this machine has been lowered as 
shown to allow any angle desired to be 
ound on the face of the tools 

[The base « ol forms large 
water tank from which it is supplied to 
the wheel b centrifugal pump. The 
grinder is made in two sizes, one for a 
26x4-inch and the other for a 20x2™%-inch 
wheel, and is made for either belt or 
motor driving 

The weight witl i ! I IS 26000 


AMERICAN MACHINIST 


pounds, the spindle ‘is 3 inches in diameter 


with an 8-inch bearing and the proper 
speed is given as 425 to 450 revolutions 
per minute 

It is made by the Bridgeport Safety 


Emery Wheel Company, Bridgeport, Conn 





High Charges for Repair Parts 


By JoHN SMITH 


An article in the AMERICAN MACHINIST 
“High Charges Parts,” 
been called to my attention. It 
me that the writer of this article was not 
giving the manufacturer a fair show, that 


for Repair has 


seems to 


an injustice has been done in writing an 
article of this kind that 


servative articles ought to be written 


and more con 


on 
this subject. 

A manufacturer should be well paid for 
repairs—much more so than for staple ar 
ticles or anything else that is manufact 
ured in comparison. A repair is generally 
for a small item that is the 
regular work. It requires attention of the 
very best of help to select this repair, see 
that it is properly shipped and will answer 


the purpose for which it is intended Re 


outside of 


pairs are frequently kept for many years 


in order to supply this urgent demand 
Frequently when ab to change the de 
sign of an article that is being manu 


factured, care must be taken to provide 
for repairs for those articles that are out 
An estimate should b« about 


what repairs might be needed; 


made of 
space must 
In the 
certain portions of the repairs 
than 


be provided to store these repairs 


meantime, 


may be called for more rapidly 

others. As you are not manufacturing the 
erticle, the patterns and jigs may be mis 
placed or gone; the workman skilled in 


making these is now not familiar with 


this piece of work. This single article may 
made at a great disadvant 
you should charge 
a low price for the repair, and 
should charge him the 


: » >» ¥ 
necessarily be 


ae If 


a man in the 
lirst case 
in the second case 


price that it cost to make the single article, 


vou certainly would make him an enemy 
forever. Sometimes people are obliged to 
cestroy patterns of obsolete machines in 


order to make room for other work. 


Most people take it for granted that re 


pairs are the fault of the manufacturer, 
not of the user, and, therefore, that the 
manufacturer should furnish the repair 
cither free of charge or at a nominal price 
I have driven along vad where I could 
hear a windmill squealing a half a mile 
off All of us have seen men driving 


automobiles in a way that will soon mak 


repairs necessary. In my own shop vises 


have been broken with a clean break 3 
inches through. 

a jaw of a 
if I 


I asked him how 


One day a man brought 


high-priced vise to me to sce could 


make him a new one 


149 


had 


vd-sized bar, cold 


he broke it, and he stated that he 
tried to straighten a go 
I told him that he had now better buy a 


is there was 


new vise and learn a lesson, 
no way that this jaw could be replaced, 
for the maker's name was not on the vise. 
I have built automobiles; when I had a 
number of parts left over from an old 
model the question was, “Shall I work 
these up into new cars, or what shall I 
do with them?” I said to the superinten- 


dent that we most likely would need some 


of them 
set the price of these repairs so that 


In such a case it is necessary to 
what 
is received from a few will more than pay 
for what should be the 
lot, for some of them will never be 


whole 


called 


received for 


for; but it is impossible to tell in ad 
vance. All people expect a repair to be 


furnished immediately on a telegram or 


der, and are more pleased with the prompt 


shipment of a repair than they are for a 
high charge for it 

A few days ago I was getting out some 
screws for repairs. I had marked a price 


f 5 cents each for them. One of the em 
ploye es called my attention to the fact 
that he thought this was rather a high 
price, for they did not cost over I cent 
each. This cost is what we would pay for 
several thousand at a_ screw factory 
These screws must receive considerable 


handling, and in order to get out an order 
one of the best men in the shipping room 
must hunt around through the shop and 
Frequently 


get the exact screws wanted 


they are sent out by mail, an order having 


first been made out. Someone must ex 
amine the order; another get a suitable 
box or envelop in which to place the 
screws, carefully wrapped; an invoice 1s 


made out, charged on the books and then 


a collection mad Possibly several letters 
inust be written because the purchaser 
thinks he has been overcharged, for the 
party receiving the articles does not ap 
preciate the time and care taken to fill the 
order 

It may that breaka ges occur from 
fault of design; but designers are not all 
wise, nor can they foresee all conditions, 
and if the manufacturer wishes to live in 
tusiness he must either add this to the 
first price of the machine, or, in a more 
ist way, place the price on a repair, tor 
some men will break it and others will 
not. The one that does not break his tool 
should not be called upon to pay for the 
carelessne Ss of othe rs 

When a list of repairs is ide out, the 
sum of these repairs amounts to much 
more tha he entire machine, and the 
mall iten re charged more in propor 
tion than 1 large items lhe charge 
does not apply wholly to the value of the 
repair, b imilar to the case of a law 
yer or a surgeor It is not the time he 
puts in ju t that moment, but being pre 
pared to perform the service at the time 


it deal to do with the 


a gre 


it is needed has 
charge 
[We believe everything should sell at a 
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fair price, and any expense attached to center with the face plate any distance up upon its periphery to indicate the amount 
keeping old parts in stock naturally adds _ to four inches. of eccentricity of the crank, and the ma- 
to the cost; but we still believe that it is The intermediate plate is graduated chine was designed for marking these 


more important in the long run to keep 





your customers running at a nominal cost 
for repairs than to have them feel that re 


pairs are a constant expense. Some of the 
best known firms in machine lines work 
on this pla | 


I 


A Special Graduating Machine 


By H. F. Noyes 

[his machine, shown in the accompany 
ing illustrations, was designed for gradu- 
ating the intermediate plate, as it is called, 
used on the Landis crank grinding ma 
chine. The plate, which is illustrated in 
Fig. 1, is a plain disk, having a hole A 
located at (in one size of machine) a 
radius of two inches from the center pivot 

















oy 
B, and the pivot locates it on another or 
face plate, two inches from the center of 
that plate. By referring to the sketch, 
Fig. 2, it will be evident that, by turning 
the intermediate plate upon its pivot, the 
hole A describes a circle which cuts the 
center of the face plate and also a point 
located four inches from that center, and 
that, when a crank-shaft is clamped to the 
intermediate plate with its journals cen 
tered in a fixture which is centered in the 
hole A, the journals may be thrown out of FIG. 3. THE GRADUATING MACHINE 
* ——— AA 202 D7 AE 23 BAAS add ibd 4 4 
2T >” Inches Mm. 10 20 30) 40 Ww 





f/f Center of\Face Plate 
/ Center of\Int. Plate 








Graduation Inch Graduation Single Millimeters 
10 Graduate from this Point 
_ - x 

C ) : ay, 
~A P 

O CO ; “i 

} Fl¢ 2 ARRANGEMENT OF INTERMEDIATE 
/ AND FACE PLATES 
/ | % 
_B graduations. It will be evident that, 





while the graduations are upon the peri 
phery, they must indicate the distance in a 
straight line from the center of the face 
plate to the center of the journals, or in 
other words the throw of the crank, and, 
in order that the latter.may be indicated 
in equal divisions, the distance apart of 
the divisions upon the periphery of the in 
termediate plate must vary. 

On account of this fact the building of 
an automatic indexing machine would 
have been too expensive for the number 





of plates manufactured, and the machine 





was therefore designed to be indexed and 
operated by hand 

The machine, illustrated by Figs. 3 and 
FIG, I. THE INTERMEDIATE PLATE AND ITS GRADUATIONS }, comprises a stiff base carrying a face 


4 
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Nate O1 ne end I an arbor! id thi¢ justable set-screw rr Qt p the the 1 Wil 4 I 
late to be graduated. At the other end of base in line with the movement of the opposite the stop, making a slight 
] - . ’ + ; 1 ' ‘ ] » ¢ . . 7 } ] ] 
e arbor are fastened two disks provided disk, and a pawl to engage the ratchet; stroke for on quarter inch mark 
vith notches, located a proper distance so that upon the forward stroke the mov« three more sixteenths; then a ig 
ipart, to produce rightly spaced gradua ment is limited by the disk impinging longer stroke for one-half inch as the next 
+1 ] ' a, ] | : ] . ‘ ] } | . ’ " " - 
ms. At the side of each disk are located upon the set-screw; on the return stroke, notch is reached. and so o1 Che dept f 
wo plungers, one adapted to engage the which is limited by another stop, th pawl notches i rranged to suit the desired 


otches in each disk. Two disks are nec moves the ratchet around one tooth. Thus length of graduation for one-fourth. on 


essary because the plates are graduated three strokes will impinge upon the t half. thr fourths and one inch resp 
in rights and lefts side of the disk, marking sixteentl 
rhis Side 1 
English M 
~ 2 = 
OPH fe 
\ PD : 
a, SY E 
2 
| _ 
c | Lol j | 
aay, | * as SS 
FIG. 5. DISKS AND RATCHETS OF THI 
GRADUATING MACHINI “Ral 
The marking is effected by means of a 
slide, operated by hand, which carries in a . > ) 
small head a marking tool adapted to . 
be readily raised or lowered ‘ 
\utomatically indexing stops are pro- 
vided to regulate the length of the stroke; 
both English and metric graduations ar: 
used, one-half the plate being marked 
with English and the other half with 
metric, and a complete set of stops is pro 
vided for each. The graduations for the 
English measurements represent varying , 
throws by sixteenths up to four inches, 
and for metric by single millimeters up 
to 100 
For the English graduations, the stop 
; ; This Side for 
comprises a 16-toothed ratchet combined ee SAS 
with a four-notched disk fastened together 
upon a pin carried by the slide. An ad FIG. O. DIAGRAM SHOWING METHOD OF LAYING OUT THE INDEX TABLI 





















































FIG. 4. DETAILS OF THE GRADUATING MACHINE 








millimeter graduations, a two- 
notched disk is combined with a _ 1o0- 
toothed ratchet and arranged in a similar 
manner. Details of these disks and 
ratchets are shown in Fig. 5. 

The index plates on the back of the ma- 
chine are made as large as possible, in 
order to reduce the.probable error. The 
drawing, Fig. 6, shows the method of lay- 
ing off these plates for milling. A 16- 

four times the throw, is 
the plate and with dividers 
set as closely as possible by a glass to 
the different divisions required. Radii 
are then struck, crossing the circle. 
Through the points of intersection radial 
lines are drawn to the edge of the plate 
The plate is then set up in the milling ma- 
chine and centered as carefully as possible 
to one of these lines. A pointer is clamped 
to the machine and centered by the glass 
to the same line. This notch is then 
milled and the next mark located by the 
pointer with a glass. In this way very 
good results were obtained, as the slight 


F< yr 


inch circle, 


struck on 


error found would be divided by four in 
the final indexing of the plate 

To make the plates rights and lefts 
two were clamped and milled together, 
and then one was reversed when placed 
on the graduating-machine arbor 





Inquiry for Machinery 


(187) Wanted—A machine to 
place small rivets, ready for heading, tak- 


a hopper automatically. 


put in 


ing them from 





Business Items 


Morman Company, Grand 
have received oders within the 
past few weeks from France, Norway, 
Sweden, Russia, Denmark, England, Ger- 
many, Holland, Australia, Brazil and Cuba. 

Robert W. Hunt & Co., 
sulting engineers, Chicago, 
branch office and 
Louis This will be 
Chas. W. G. Bennett, 
agent of the 
Company 

he 
pany 


Wilmarth & 
Rapids, Mich., 


inspecting and con 
has opened a 
chemical laboratory in St. 
under the charge of 
Jr., formerly western 
Atha Steel Casting 


ai 
saies 


Belting and Com 


Ohio 


Suppiy 
appointed 
Becker-Brainard Milling 
Hivde Park, Mass., for 
The machinery depart 
charge of S. C. Cutler, 
Wm. H. Mortimer 


Republic 


Cleveland, been 


has 
exclusive agent for 
Machine 
the Ohio 


ment 


Company, 
territory 
has been put in 


assisted by 


who will be 


Trade Catalogs 


Wagner Elec 
St. Louis, Mo 


tric Manufacturing 
Bulletin No. 78, illustrating 
transf« 
Tool 
universal 


Company, 
and describing rmers 
B P Fortin 
R. I. Catalog of 
14 pages, 34%4x6 


Woonsocket, 
Illustrated, 


Company, 
jigs 
inches, paper. 

Chicago, 
list. Il 


Stee] Iron Company, 
February stock 


414x7 inches. 


and 
and 


Scully 
Ill January 
lustrated, 144 

Mires Fuel Oil Equipment Company, Nor- 
folk, Va. Catalog describing oil forges, 


pages, 
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furnaces. Illustrated, 14 pages, 


paper. 


burners and 


9x11 inches, 


suilders Iron Foundry, Providence, R. I. 


Catalog of grinding and polishing machin- 
ery, countershafts, etc Illustrated, 116 
pages, 314x6 inches, paper. 

The Whitney Manufacturing Company, 
Hartford, Conn Abbreviated catalog of 
chains. machine keys, chucks, ete. Tllue- 
trated, 12 pages, 6x9 inches, paper. 


teinforced Brazing and Machine Company, 
Liberty avenue, Pittsburg, Penn Cat- 
afog describing method of brazing Tllus- 
trated, 18 pages, 9x12 Inches, paper. 


2525 





Manufacturers 


The New York Central Railroad will erect 
a $20,000 machine shop at Buffalo, N. Y. 
The planing mill of M. A. Krelg & Com- 


pany at Nelsonville, Ohio, was destroyed by 
fire. 


The soon 


Northern Pacific Raltlroad will 
start work on the erection of car shops at 
Superior, Wis 

The Grand Trunk Railroad will build three 
additional shops at the locomotive works in 
Battle Creek, Mich. 

The Ice Utilities Manufacturing Company, 
Carbon Hill, Ala., will install machinery for 
general woodworking. 

The Kalamazoo (Mich.) Stove Company is 
said to be contemplating the erection of an 
addition to its plant. 

The Otis-Fensome Elevator 
Toronto, will erect a factory 
B. C., to cost $30,000. 

The plant of the Carbolite Gas Company 
at White Pigeon, Mich., recently destroyed by 
an explosion, will be rebuilt. 

The Chicago, Milwaukee & St. Paul Rail 
way Company will build a $50.000 addition 
to the roundhouse at Minneapolis 


Company, of 
in Vancouver, 


Plans have been completed for a chain of 
repair shops for the Boston & Maine Railroad 
at East Somerville to cost $2,000,000 

The Oil Well Supply Company, of Pitts 
burg, Penn., will erect a plant at Los Angeles, 
Cal., for the manufacture of well tools. 

The Evan Reed Manufacturing Company, 
Sterling, Tll., will erect a new plant in the 
spring for the manufacture of boxes 

The Hancock-Holmes 
has been incorporated at 
A. Holmes and Capital 

The Georgia, Florida & Alabama 
erect roundhouse, machine 
power-house at 


Foundry Company 
Atlanta, Ga., by 
others. $25,000 
Railway 
black 
Sainbridge, 


will shop, 


smith shop and 
Ga 

The Tampa Northern 
build shops at Palmetto 


is reported John Pasco, Tampa, 


Railroad Company, 
Beach, Fla., it 
chief en 


will 


gineer 

The Morgan 
manufacturing sash 
improvements to Its 


$10,000 


Oshkosh, Wis., 
will make 
a cost of 


Company, 
and 
plant at 


doors. 


It is reported that the Musgrave Company, 
of Des Moines, Iowa, may build a plant in 
northeast De Moines for the manufacture of 
wire Tence 

It is reported that the J. T. Towsley Man- 
ufacturing Compay, of Cincinnati, builders 
of woodworking machinery, will erect a plant 
in Vincennes, Ind. 


Richard H. Long, of Framingham, Mass.. 
is incorporating a company for the purpose 
of manufacturing shoe machinery. The cap- 


stock is $200,000. 
Dudley Adding 


ital 


The and Billing Machine 
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Company is as contemplating in- 
creasing the plant at Staunton, Va. G. W. 
Dudley is general manager. 

The Carolina Motor Compahy, Greensboro, 
N. C., has been organized with $10,000 cap- 
ital to manufacture motor cars. L. A. Fog- 
ler, G. W. Painter, and others, incorporators. 


reported 


The plant of the Parkersburg (Ohio) Mill 
Company was almost completely destroyed by 


loss of about $100,000. The 


fire, causing a 
company manufactured crates, baskets, boxes, 
ete. 

The Cedars Manufacturing Company, 


Vicksburg, Miss., has been chartered with a 
capital of $100,000 and will erect a plant in 
South Vicksburg for the manufacture of 
fancy woodenwate. 

Car Coupler Company, Chat 
tanooga, Tenn., has been incorporated with 
$100,000 capital to manufacture a safety 
car couper. Incorporators, A. W. Boyd, M., A. 
Brown and others. 

A machine shop ad foundry to be erected 
in Meridian, Miss., at a cost of $75,000 is 
being promoted by Frank Marty, Sr., at 
present patternmaker at the New Orleans & 
Northeastern shops. 

Automatic Railway Cross 


The Safety 


The Lancaster 


ing Company has been organized by Sa 
Montague, Richmond, Va., and others. 


Foundry and machine shops will be estab 
lished at Manchester, Va. 


The Manufacturers’ Supplies Company, St. 
Louis, Mo., has been incorporated to manufac- 


ture and deal in shoe machinery. Capital, 
$15,000. Incorporators, Frank M. Starboard, 
E. F. Spalsbury and others. 


The Universal Auto Spring Company, St. 
Louis, Mo., has been incorporated to manu- 
facture and deal in auto springs and supplies. 
Capital, $110,000. Incorporators, Frank G. 
Koehler, William Klasing and others. 

The Milwaukee (Wis.) Car Manufacturing 
Company, incorporated with $50,000, is erect- 
in which freight cars will be 

Fred Pabst, Jr., Robert Nun- 
nenmacher and T. F. Howe, incorporators. 

The Woodley Manufacturing Company, of 
Norwalk, Conn., has been incorporated to en- 
the manufacture of machinery and 
Capital, $50,000. Incorpor- 
Sipperly, William T. Wood, 


ing a plant 
manufactured. 


gage in 
machine parts. 
ators, Elbert N. 
ete. 

The New England Metal Culvert Company 
is being incorporated at Palmer, Mass. The 


company owns the New England rights to 
manufacture a patented steel culvert and 
site for a plant has been purchased at 


Tennyville. 





Want Advertisements 


line for each insertion 
ibout six words make a line. No advertise- 
ments abbreviated. Copy should be sent to 
reach us not later than Friday for the ensu- 
ing week's issue. Answers addressed to our 
care will be forwarded. Applicants may sp¢ 
cify names to which their replies are not to 
he forwarded, but replies will not be re 
turned If not forwarded, they will be de 
stroved without notice. No information given 
by us regarding any advertiser using bor 
number. Original letters of recommendation 
or other papers of value should not be in- 
closed to unknown correspondents. Only 
hona fide advertisements inserted under this 
heading. No advertising accepted from any 
agency, association or individual charging a 
fee for “registration,” or a commission on 
wages of successful applicants for situations 


Rate 25 cents a 


Miscellaneous Wants 


Caliper list free.E.G.Smith Co., Columbia, Pa. 


If you use small gears in large quantities, 
write Berry and Parker, Erie, Pa. 











re VY we 


we 
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We buy or pay royalty for good patented 
machine or tool. Box 282, AMER. MACHINIST. 
Hand power bending tools, labor-saving, 
pony aang. Estep & Dolan, Sandwich, 


Light, fine machinery to order; models and 
electrical work specialty. E. O. Chase, New- 
ark, N. J. 

Special machiney designed and built; du- 
plicate parts, tools, jigs and dies. The Wade 
Machinery Co., 133 Oliver St., Boston. 

Special machinery accurately built. Screw 
machine and turret lathe work solicited. 
Robert J. Emory & Co., Newark, N. 

Mechanics write for our special offer of 
how to get a set of wrenches free. Bullard 
Automatic Wrench Co., Providence, R. I 

Wanted—Exclusive agency for first class 
tool, machine or appliance for district having 
Baltimore as base. Box 788, AMER. MACH. 

Special machinery designed and built; in- 
ventions, novelties, ideas, etc. developed. Al- 
bert Pott, M. E., 63 Bank St., Waterbury, Ct. 

Special machines designed and built; du- 
plicate parts, model or experimental work. 
Mantle, Park ave. and 129th St., New York. 

Automatic machinery designed, ideas de- 
veloped, work done by the hour at your place 
or mine. “G. C .H.,” Box 751, AMER. MacH. 

Automatic machinery designed; oe 
purpose machines; working drawings. C. W. 
ee 3519 Frankford Ave., Philadelphia, 
a. 

Designer of automatic and special machin- 
ery; mechanical drawings of any kind made. 
John G. Wittum, M. E., 93 Sherman Ave., 
Newark, N. J. 


Wanted—To correspond with individual or 
firm with a view to establishing agency for 
Electric Cranes in New York and Philadel- 
phia territory. Box 730, AMER. MACHINIST. 


Have you any copies of December 12 and 
19 issues of the AMERICAN MACHINIST? We 
will give fifteen cents for every copy that we 
ean get. AMERICAN MACHINIST, 505 Pearl 
St., New York. 


A mechanical engineer wishes to put some 
money in and assist in the management of 
the factory and sales of a small manufactur- 
ing business located in or near Philadelphia. 
Box 767, AMERICAN MACHINIST. 


A large English firm of machine-tool im- 
porters having showrooms and offices in 
Great Britain, France, Italy and Japan, is 
wanting good agencies for machine tools of 
all kinds. Apply Box 189, AMpR. MACHINIST. 


Machinery built to order and by contract; 
special parts made; gear cutting, automobile 
and pattern work, punch press and screw ma- 
chine work, tools, dies, ete. Blair Tool 
and Machine Works, West ang Morris Sts., 
New York City. 


Special machinery and duplicate machine 
parts built to order; tools, jigs and experi- 
mental work; complete modern equipment. 
MacCordy Mfg. Co., Amsterdam, N. Y. 


Wanted — Machinists, toolmakers and 
draftsmen to join me in promoting a com- 
pany; I have a good gas engine and need 
workmen’as well as officers for the company 
with from $500 to $2000 each; such an op- 
portunity is seldom offered. Box 786, Am. M. 


Factory agents wanted to sell the B. and 
T. up-to-date toolmaker’s aprons, in hickory 
and white drill, 50 inches long, tape at- 
tached to and drawn through brass eyelets, 
swinging micrometers, scale and waste 
pockets; 35 cents each; 20 per cent. com- 
mission; sample free. F. A. Thrall Mfgr., 
230 6th Ave., Newark, N. J. 


The annual meeting of the stockholders of 
the Hill Publishing Company, for the election 
of directors for the ensuing year and for the 
transaction of such other business as may 
properly come before the meeting, will be held 
at the office of the company, in the Hallen- 
beck building, 497-505 Pearl street, Borough 
of Manhattan, New York City, N. Y., on Tues- 
day, January 28, 1908, at 12 o'clock noon. 

Dated New York City, December 17th, 
1907. Robert McKean, Secretary. 


Situations Wanted 


Classification indicates present address of 

advertiser, nothing else. 
CANADA 

Position wanted by a jobbing brass molder 
willing to go to any part of the United 
States; can handle any kind of metal, heavy 
or light castings; am a strictly sober and 
steady worker. Address “W,"’ AmMeR. MACH. 

CONNECTICUT 

Foreman machinist wants position; experi- 

enced on engines and all kinds of machinery ; 








AMERICAN MACHINIST 





extensive experience in handling help; excel- 
lent references “S. S.,” Box 787, Am. M 
ILLINOIS 

Assistant superintendent manufacturing 
plant 3 years; 5 years’ previous experience 
in machine shop and drafting room; 32 
years old; Yale graduate; member of 
A. S. M. E.; location, in or near Chicago. 
Box 732, AMERICAN MACHINIST. 

Superintendent of high character and ex- 
ecutive ability, who is familiar with all de- 
tails of manufacture in machine shop, black- 
smith shop, pattern shop’ and foundry, on 
both light and medium heavy work of high 
grade, desires a position with a good re- 
liable company; I know how to get results; 
best references furnished. Box 792, Am. M. 

MASSACHUSETTS 

By a designing draftsman, several years’ 
experience in automatic machinery, jigs, fix 
tures and tools; A-1l references. Box 795, 
AMERICAN MACHINIST. 

Is your production slow and costly? Try 
another superintendent more up to date, ex- 
pert mechanic, executive, good organizer and 
systematizer’; wide awake with long and va- 
ried experience as superintendent; light or 
medium manufacturing preferred. Address 
“Expert,” AMERICAN MACHINIST. 

Wanted—Position by first-class mechanical 
man, who is a mechanical engineer, expert 
designer of jigs and tools, A-1 draftsman, fa- 
railiar with office work and accounts; as 
assistant manager, superintendent or pur- 
chasing agent; at present employed, but wish 
to make change: first-class references as to 
character and ability. Box 802, AMpR. MACH. 

MINNESOTA 

Wanted—Position by experienced instruc- 
tor in forge work position as instructor; good 
reference. Box 785, AMERICAN MACHINISC. 

NEW JERSEY 

An experienced designer of automatic ma- 
chinery, inventive, practical, with a good 
record. Box 800, AMERICAN MACHINIST. 

Draftsman wishes change; technical grad- 
uate, three years in machine shop, total en 
gineering experience, eight years; moderate 
salary. Box 801, AMERICAN MACHINIST. 

NEW YORK 

Mechanical draftsman wishes position. Ad- 
dress Box 804, AMERICAN MACHINIST. 

Experienced mechanical draftsman desires 
position. Box 791, AMERICAN MACHINIST. 

Mechanical draftsman; artistic catalog il- 
lustrator, patent work; graduated; 6 years 
experience ; desires position. ‘“‘Eureca,” A. M. 

Position by expert operator on semi-auto. 
turret lathe; will take charge or demonstrate ; 
can devise tool equipment. Box 764, Am. M. 

Foreman modern machine shop methods, 
successful in handling skilled and unskilled 
help, and reducing cost; A-1 references. Box 
799, AMERICAN MACHINIST. 

Mechanical draftsman; 24; wishes posi- 
tion; 5 years’ broad experience at automatic 
and general machine line. Box 794, Am. M 

Tool room foreman; expert in all classes 
of accurate toolmaking; designer of the most 
modern sub-press dies, etc.; excellent organ- 
izer and cost reducer. “H.,” AMER. MACH. 

Wanted—Position by foundry foreman; 
young, strictly temperate in habits, well up 
in cupola practice and mixing iron and 
brass: thoroughly understands equipping and 
organizing new foundries; can furnish best 
of references; willing to go anywhere. Box 
774, AMERICAN MACHINIST. 

PENNSYLVANIA 

Superintendent or assistant; a producer, 
familiar with modern shop systems, organiza- 
tion, tools and design, desires position. Box 
793, AMERICAN MACHINIST. 

Young man: technical graduate, with six 
years’ shop and drafting room experience, 
wishes position with manufacturing firm to 
learn salesmanship tox 766, AMER. MACH. 

Foreman—Have been successful handling 
men and boys, drilling, milling, and assemb- 
Ing, typewriters; am toolmaker with all 
around experience on jigs, die-making, and 
labor saving devices; present employers as 
reference ; 27 Box 798, AMER. MACHINIST 

FOREIGN 

Russia—Russian mechanical engineer upon 
for position in Russia; machinery designing 
and shop work experience; two years prac- 
tice with American machine concerns; pre- 
fer a large concern with modern methods ; 
35 years old S. S. Gulanitzky, Kieff, 
Tarasovskaja, 29. 


Help Wanted 


Classification indicates present address of 
advertiser, nothing else. 
CANADA 
Wanted—A general foreman for works 
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manufacturing switches for steam and elec- 
tric railroads Box 797, AMER. MACHINIST 
CONNECTICUT 
Wanted—tFirst-class man for superinten 
dent of factory making complicated machines 
having close adjustments and large number 
of interchangeable parts; must be thoroughly 
up in modern methods; competent young 
man preferred. “Engineer,” AMER. MACH 
ILLINOIS 
Wanted—Foreman of shop to manufacture 
pulleys, hangers, couplings, etc.; must be thor 
oughly familiar with all details of work; 
state experience and salary wanted. Address 
“Transmission,” AMERICAN MACHINIST 
LOUISIANA 


Wanted—By a southern jobbing machinery 
house, controlling first-class agencies; a first 
class machine tool salesman Box 775, 
AMERICAN MACHINIST. 

MASSACHUSETTS 

Mechanical designer; a first-class mechan- 
ical designer with large experience in design 
ing high-speed steam engines wanted for per- 
manent position in New England States; 
state age, education, experience in detail and 
salary expected; only detailed applications 
will be considered. Box 749, AMER. MAcH. 

Wanted—-A superintendent to take charge 
of a long established manufacturing plant, 
employing about 250 hands turning out med 
ium and light mechanical apparatus; must 
be thoroughly up to date, good mechanic, or 
ganizer, executive, aggressive and all other 
qualifications to produce the best possible re 
sults; good, permanent position for the right 
man. 30x 796, AMERICAN MACHINIST 

MICHIGAN 

Wanted—-Experienced general foreman for 
machine department of large gas engine 
works. Box 456, Lansing, Mich. 

NEW YORK 

Wanted—A man between 30 and 40 years 
of age with at least ten years’ experience in 
high grade machine work to teach classes 
in technical school, New York City; techni 
cal school graduate or man with teaching ex- 
perience preferred. “R. L. 8.," AMER. MacH. 

Wanted— mechanical draftsman familiar 
with mixing and kneading machinery for 
bread doughs, chemicals, paint, etc.; to a man 
thoroughly conversant with this line of ma- 
chinery, we can offer a good position; state 
age, experience, if married or single, and sal 
ary expected. Address “Mixers,” Am. Macu 

Superintendent with experience and good 
executive abiity, capable of taking full 
charge of the manufacturing end of a mod- 
ern plant employing 250 men in the manu- 
facture of a line of A-1 machine tools; loca 
tion a pleasant town of 10,000 inhabitants, 
modersate rents, etc.; this is a good oppor- 
tunity for the right man; state age, experi- 
ence and salary expected, with references. Ad 
dress *“Manufacturer,””’ AMERICAN MACHINIST. 

OHIO 

Top notch foundry superintendent wanted 
at once for new machine-molding gray iron 
foundry; the various buildings and equip- 
ment just being completed; strictly up-to-date 
including continuous pouring; applicant must 
be temperate in habits, of good character 
aggressive, and above all, a good executive; 
full knowledge of molding machines and best 
application of patterns thereto absolutely 
necessary; give full particulars, references, 
where employed at present, and state salary 
required; all communications treated confi- 
dentially ;: no cheap man need apply. Address 
The Cincinnati Milling Machine Co Cin 
cinnati, Ohio 


PENNSYLVANIA 


Wanted—First-class tool and die maker 
who thoroughly understands sub-press dies, 
et to take charge of tool and die depart 


ment in adding machine and typewriter man 
ufactory Box 803, AMERICAN MACHINIST 
WISCONSIN 


Assistant superintendent with experience 
n manufacturing the highest grade of ma 
chine tools (preferably milling machines); a 
man with a thorough knowledge of accuracy 
requirements and understanding how to at- 
tain it at least cost; must be capable of 
handling details and have executive ability; 
state age, experience and salary expected. 
Kearney & Trecker Co., Milwaukee, Wis. 

Draftsman with experience in designing 
machine tools for the market and the neces- 
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completely the work of the eng ineer and ma- 


capable [- S | chinist : good as new; cost 5G: will sell fer 
wanted ; or a S $15. Address “T. M. T.,” Sox 425, Chicago. 


expel ience 
r Co., 


soca For Sale—Cyclopedia for modern shop prac- 

For Sale—Foundry, wood and iron machine tice, four volumes; bound in green morocco 
Mi. shop; all equipped. ‘Box 74, Albion, N. Y. leather. Practically new ; cost $18; will sell 
anal for $6. Address “L. N. O.,"’ Box 425, Chi- 


For Sale—-Ten volume library, covering eago, Ill 
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Abrasive Materials Belt Lacing Machine Bolt and Nut Machinery Boxes, Tote 
_— tinued. . . 
i terial Co., Phila., Pa. | Birdsboro Steel Foundry & Mach. Con : ’ Cleveland Wire Spring Co., Cleve 
a “ee. Wheel Co., Co., Birdsboro, Pa. Standard Engineering Works, Ell- land, 
Providence, R. I. wood City, la. : : Lyon Metallic Mfg. Co., Aurora, 
Bridgeport Safety Emery Wheel | #e!t Shifters Vandyck Churchill Co., New York. Ill. 
Bridgeport, Conn. The L. & D. Co., Boston, Mass.| Waterbury Farrel Fdry. & Mach. 
Carberendens Co., Niagara Falls, Co., Waterbury, Conn. . Box Tools 
N. Y. Belting, Leather Wiley & Russell Mfg. Co., Green- 


Monarch Emery °. Cor. Wheel 
Co., Camden, N. 
Norton Co., Die Mass. 


Safety Emery Wheel Co., Spring- 


field, O. 
Vitrified Wheel Westfield, 
Mass. 


Co., 


Aftercoolers, Air 
Ingersoll-Rand Co., New York. 


Air Lifts 
Ingersoll-Rand Co., New York. 


Alundum 
See Grinding Wheels. 


Arbor Presses 


Barnes Co. W. F. & John, Rock- 
ford, 

Marshall. ’ Huschart Machinery 
Co., Chicago, Il. 
Niles-Bement-Pond Co., New York. 
Wilmarth & Morman Co., Grand 

Rapids, Mich. 


Arbors 


Cleveland Twist Drill Co., Cleve- 
land, O. 

Cochrane-Bly Co., Rochester, N. Y. 

Morse Twist Drill & Machine Co., 
New Bedford, Mass. 

Pratt Chuck Co., Frankfort, N. Y. 

— Chuck Co., New Britain, 
Con 

wen “Twist Athol, 
Mass. 

Wilmarth & Morman Co., 
Rapids, Mica. 


Drill Co., 


Grand 


Architects 


Seaver, John W., Cleveland, O. 


Balancing Ways 


Bowsher Co., N. P., South Bend, 


Ind. 
Barrels, Steel 
Cleveland Wire Spring Co., Cleve- 


land, O. 
Kilbourne & Jacobs Mfg. Co., Co- 


lumbus, Ohlo. 
Lyon Metalic Mfg. Co., 
Ill. 


Aurora, 

Barrels, Tumbling 

Globe Machine & Stamping Co., 
Cleveland, O. 

Bars, Boring 


Beaman & Smith Co., Prov., R. I. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Elmes Engineering Works, Chas. 
F., Chicago, IIl. 

Mathews, Hugh, Kansas City 

Niles-Bement-Pond Co., New yt 

regeese Tool & Supply Co., New 


Underwood & Co., H. B., Phila- 
delphia, Pa 


Bearings, Ball and Roller 


Boston Gear Works, Norton 
wns, Mass. 
Hyatt Roller Bearing Co., Har- 


rison, 
Standard Roller Bearing Co., 


Philadelphia, Pa. 
Belt Dressing 
Citas Sertace Mfg. Co., Buffalo, 
Dixon Got Go. Joseph, Jer- 


sey City 
Rhoads & he ; E., Phila., Pa. 


Shultz Belting Co., St. Louis, Mo. 
Belt Fasteners 

Bristol Co., Waterbury, Conn. 
Belt Filler 


Rhoads & Sons, J. 
Scpieree & Co., 


Y 
Shultz Belting Co., St. Louis, Mo. 


E., 
Chas. 


+ Pa. 
"New 


Rhoads & Sons, J. B., Phila., Pa. 
Schieren & Co., Chas. A., New 


York. 
Shultz Belting Co., St. Louis, Mo. 
Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 
Benches, Work 
Manufacturing .- & En- 
gineering Co., Boston, Mass. 


Bending Machinery, Hy- 
draulic 


Niles-Bement-Pond Co., New York. 
Watson-Stillman Co., New York. 
Bending Machinery, Plate 


Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 


York. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Toledo Machine & Tool Co., To- 
ledo, Ohio. 

Whitcomb-Blaisdell Machine Tool 
Co., Worcester, Mass. 


Bending Machinery, Power 
Bo a & Plummer, Worcester, 


Ma 
Long “t Allstatter Co., 


Niles-Bement-Pond Co., New York. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Bending Tools, Hand 

Estep & Dolan, Sandwich, Ill. 

Wallace Supply Co., Chicago, Il. 

Blanks, Nut and Screw 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ili 

Blocks, Chains 

See Hoists, Hand. 


Blocks, Die 


Hamilton, 


Nicholson & Co., W. H., Wilkes- 
Barre, Pa. 

Witteman Co., A. P., Phila., Pa. 

Blowers 

American Gas Furnace Co., New 
York. 

Chicago Flexible Shaft Co., Chi- 
cago, Ill. 

General Electric Co., New York. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 


York. 
Roth Brothers & Co., Chicago, Ill. 
Sturtevant Co., B. F., Hyde Park, 
Mass. 


Blue Frint Machines 


General Electric Co., New York. 
Revolute Machine Co., New York. 


Blae Print Paper 
Revolute Machine Co., New York. 


Bollers 
Struthers-Wells Co., 


Bolt and Nut Machinery 


Warren, Pa. 


Acme Machry. Co., Cleveland, O. 

Boynton & Plummer, Worcester, 
Mass. 

Brown Co., H. B., East Hamp- 
ton, Conn. 

Davis Machine Co, W. P., 
Rochester, N. Y. 

Foote-Burt Co., Cleveland, O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 


a Machine Co., Waynesboro, 
"a 

Manning, ,Maxwell & Moore, Inc., 
New York. 

Milton Mfg. Co., Milton, Pa. 
Mummert, Wolf & Dixon Co., 
Hanover, Pa. 
National-Acme Mfg. Co., 
land, O. 

National Machinery Co., Tiffin, O. 


Cleve- 


field, Mass. 


Bolt Heads 
Lang Co., G. R., Meadville, Pa. 


Bolts, Coupling 


Cleveland Cap Screw Co., Cleve- 
land, O. 

National-Acme Mfg. Co., Cleve- 
land, O. 


Bone for Case Hardening 

Rogers & Hubbard Co. Middle- 
town, Conn. 

Books, Technical 


American School of Correspond- 
ence, Chicago, III. 


Henley Pub. Co., N. W., New 
fork. 

Hill Publishing Co., New York. 

Piers, Frank, Phila., Pa. 

Sames, Chas. M., Jersey City, 
N. J. 

Boosters 


Burke Electric Co., Erie, Pa. 
C & C Electric Co., New York. 


Croster - Wheeler Co., Ampere, 
Jeneral Electric Co. New York. 
Northern Elec. Mfg. Co., Madi- 
son, Wis. 
aay Soyeme & Engine Co., 
—— Pa. 
Spra jectric Co., New York. 
West ~— house Electric & Mfg. Co., 
Pittsburg, Pa. 


Boring and Drilling Ma- 
chines, Horizontal 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 
Beaman & Smith Co., Prov., R. I. 


Betts Mach. Co , Wilmington, Del. 


Binsse Mach. Co., Newark, N. J. 
Boynton & Plummer, Worcester, 
Mass. 


Detrick & Harvey Mach. Co., Wil- 
mington, Del. 

i? Machine Works, Fitch- 
burg, Mass. 

Fosdick Mach. 

Gisholt Mach. Co., 

Hill, Clarke & Co 
Mass. 

Lucas Mach. Tool Co., 
Ohio. 

Manning, Maxwell & Moore, 
New York. 

McCabe, J. J., New York. 

Motch & Merryweather Machin- 
ery Co., Cleveland, O. 

Newton Mach. Tool Works, Phila- 

delphia, Pa. 


Niles-Bement-Pond Co., New York. 


Tool Co., Cin., O. 
Madison, Wis. 
Inc., Boston, 
Cleveland, 


Inc., 


ea Tool & Supply Co., New 

or 

Rockford Dyatiag Mach. Co., 
Rockford 

Sellers & is Inc., Wm., Phila- 
delphia, Pa. 


Vandyck Churchill Co., New York. 
Whitcomb - Blaisdell Mach. Tool 
Co., Worcester, Mass. 


Boring and Turning Mills, 
Vertical 


American Tool Wks. Co. Cin., O. 
Baker Bros., Toledo, 
Baush Mach. Tool 3 

field, Mass. 
Betts Mach. Co., Wilmington, Del. 
Bullard Mach. Tool Co., Bridge- 


rt, Conn. 

Colburn Mach. Tool Co., Frank- 
n, Pa. 

Gisholt Mach. Co., Madison, Wis. 

Harrington, Son’ & Co., Edwin, 

Philadelphia, Pa. 


Spring- 


Hill, Clarke & Co., Inc., Boston, 
Mass. 

Magee, Maxwell & Moore, Inc., 
New :% 

McCabe, 3 New York. 


Niles Deassut Poss Co., New York. 
Prentiss Tool & Supply Co., New 


York. 

Sellers & Co., Wm., Phila- 
delphia, Pa. 

Vandyck Churchill Co., New York. 

Boring Tools 

Armstrong Bros. 


Inc., 


Tool Co. Chi- 





Niles-Bement-Pond Co., New York. 

Northern Electrical Mfg. Co., 
Madison, re 

Pegatass Tool & Supply Co., New 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 








cago, I 





Bardons & Oliver, Cleveland, O. 


Brackets, Lamp 


Standard Welding Co., 
Ohio. 


Cleveland, 


Brazing 


Industrial Oxygen Co., New York. 
Reinforced Brazing and Machine 
Co., Pittsburg, Pa. 


Broaching Machines 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Lapointe Mach. Tool Co., Hudson, 
ass. 
Bulldozers 


National Machinery Co., Tiffin, O. 

Niles-Bement-Pond Co., New York. 

Pontes Tool & Supply Co., New 
ork. 


Cabinets, Tool 
——- Bros. Tool Co., Chi- 


Bomieneher, Schlemmer & Co., 
New York. 


Loss Metallic Mfg. Co., 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Calipers 

Athol Mach. Co., Athol, Mass. 

Brown & Sharpe Mfg. Co, Provl- 
dence, R. I. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Sawyer Tool Mfg. Co., Fitchburg, 


Mass. 
as Oe Ce & Zea 
_ oe 
Starrett Co., L. S., 
Cams 


Bilgram, Hugo, 
Boston Gear 
Downs, Mass. 


Aurora, 


Providence, 


Athol, Mass 


Pa. 
Norfolk 


Phila., 
Works, 


Carborundum 
See Grinding Wheels. 
Carborundum 
Cloth 
Cagpeqpatem Co., 


aN. 


Paper and 
Niagara Falls, 


Case-Hardening 


Rogers & Hubbard Co., Middle 
town, Conn. 

Williams & Co., J. H., Brooklyn, 
i Bs 

Cast Iron Brazing 

Industrial Oxygen Co., New York. 


Reinforced Brazing & Mach. Co., 
Pittsburg, Pa. 


Castings, Brass and Bronse 


Lumen Bearing Co., Buffalo, N. Y 

Neptune Meter Co., Long Island 
co we me , 

Roweil Cv., W. G., Bridgeport, Ct. 


Castings, Die Molded 
Franklin Mfg Co., H. H., Syra- 
cuse, N. Y. 

Castings, Iron 


Birdsboro Steel Fdry. & Mach. 


Co., Birdsboro, Pa. 

Con! & Co., Stuart R., Baltimore, 

Cell Drier Machine Co., Taun- 
ton, Mass. 

Farrel Fdry. & Mach. Co. An- 
sonia, Conn. 

Castings, Steel 

Bethlehem Steel Co., So. Beth- 
lehem, Pa. 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Cammel, Laird & Co., New York. 


Curtis & Co. Mfg. Co., St. Louls, 


Mo. 
Farrel Fdry. & Mach. Co., Anso- 
nia, Conn. 
Witteman & Co., A. P., Phila., Pa. 
Cement, Cast Steel 


Clark Cast Steel Cement 
Shelton, Conn. 


Co., 
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Centering Machines 


Hendey Mach. Co., Torrington, 
Conn. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

Mosaing, & Maxwell & Moore, Inc., 
New Yor 


me, A Pond Co., New York. 
Pratt & Whitney Co., Hartford, 

Conn. 
regetes Tool & Supply Co., New 


York. 
Whiton Mach. Co., D. B., New 


London, Conn. 
Centers, Planer 


Drill & Mach. Co., 
Mass. 


Morse Twist 
New Bedford, 


Pratt & Whitney Co., Hartford, 
Conn. 
Woodward & Powell Planer Co., 


Worcester, Mass. 


Chains, Driving 

Baldwin Chain & Mfg. Co., Wor- 
cester, Mass. 

Boston Gear Works, Norfolk 
Downs, Mass. 

Diamond Chain & Mfg. Co., In- 
dianapolis, Ind. 

Link-Belt Co., Philadelphia, So 


Morse Chain Co., Ithaca, n 
Whitney Mfg. Co., Hartford, Ct. 


Chisels, Cold 


Hammacher, Schlemmer & Co., 
New York. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill 


Chucking Machines 


American Tool Wks. Co., Cin., O. 

Bardons & Oliver, Cleveland, O. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Automatic Machine Co., 
Cleveland, O. 

Gisholt Mach. Co., Madison, Wis. 

LeBlond Mach. Tool Co., R. K., 
Cincinnati, O. 

ieee, Maxwell & Moore, Inc., 
New Yor 


Reed Co., r E., Worcester, Mass. 
“ae & Swasey Co., Cleveland, 
Ohio. 


Whitcomb-Blaisdell Machine Tool 
Co., Worcester, Mass. 


Chucks, Drill 
Almond _- Co., T. R., Brook- 


lyn, N. 
bogee | & Co., R. H., New Haven, 
Cleveland Twist Drill Co., Cleve- 


land, O. 
Cushman Chuck Co., Hartford, 


Groukvist Drill Chuck Co., Jer- 
sey City, N 
E., Windsor 


Horton & Son Co., 
Locks, Conn. 

Jacobs Mfg. Co., Hartford, Conn. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt Chuck Co., Frankfort, N. Y. 

Skinner Chuck Co., New Britain, 
Conn. 

Standard Tool Co., Cleveland, O. 

Trump Bros. Mach. Co., Wilming- 
ton, Del. 

Whitney me. & rine Harttoré, Se. 

Whiton Ma E., "New 
London, iy 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Chucks, Lathe 


Cushman Chuck Co., Hartford, 
Conn 


Gisholt. 7%: Co., Madison, Wis. 
yee © Pettis Mfg. Co.. New 


aven, Conn. 
Horton & Son Co., B., Windsor 
Locks, Conn. 
Niles-Bement-Pond Co., New York. 
Pratt Chuck Co., Frankfort, mA 
a Chuck Co. New Britain, 


Union “its. © Co., P aad : = 
Whiton ac co. BD Be 
London, ee. 


Chucks, Planer 

Niles-Bement-Pond Co., New York. 

Skinner Chuck Co., New Britain, 
Conn. 

Westcott Chuck Co., Onelda, N. Y. 


Chucks, Split 


Hardinge Bros., Chicago, III. 
Rivett Lathe Mfg. Co., Boston, 


Circuit Breakers 
as - Wheeler Co., 


Electric Controller & Supply Co., 
Cleveland, Ohio. 
General Electric Co., New York. 
Western Electric Co., Chic , Ill. 
Westinghouse Electric & g- Co., 

Pittsburg, Pa. 


Ampere, 


Clamps 

7 & Spencer Co., Hartford, 
onn 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 

Le Count, Wm. G., So. Norwalk, 
onn 

Starrett Co., L. S., Athol, Mass. 


Taunton, Mass. 


Tudor Mfg. Co., 
J. H., Brooklyn, 


ad a on Co., 


Cluiches, Friction 

Caldwell, Son & Co., H. W., Chi- 
cago, 8 

Cowanesque Valley Iron Wks., 
Cowanesque, Pa. 

Eastern Machinery Co., New Ha- 
ven, Conn 

Evans Friction Cone Co., Newton 
Centre, Mass. 

Johnson Mach. Co., Carlyle, Hart- 


ford, Conn. 
Philadelphia, Pa. 


Link-Belt Co., 
New Haven Mfg. Co., New Haven, 


Conn. 
Niles-Bement-Pond Co., New York. 
Patterson, Gottfried & Hunter, 
Ltd., New York. 


Clatches, Magnetic 


Electric Controller & Supply Co., 
Cleveland, Ohio. 


Coal Handling Machinery 
Link-Belt Co., Philadelphia, Pa. 


Coils 
Standard Welding Co., Cleveland, 
Ohio. 


Collets 
Spring 

Athostable Collet Co., Cleveland, 
Ohio. 


and Attachments, 


Compound, Core 


, Cincinnati, O. 
 Phila., Pa. 


Compound, Pipe Joint 


Dixon Crucible | io Joseph, Jer- 
sey City, N 


Obermayer Co., S o 
Paxson Co., J. W 


Compressors, Air 


es! Machinery Co., Brad- 

or 

Biascherd. “Mach. Co., Cambridge, 
Mass. 

Bury Compressor Cy Erie, Pa. 


Chicago Pneumatic Tool Co., Chi- 
cago, Ill. 

Clayton Air Compressor Works, 
ew York. 


Curtis & Co. Mfg.. Co., St. Louis, 


Mo. 
General Pneumatic Tool Co., Mon- 
tour Falls, N. Y. 
Ingersoll-Rand Co., New York. 


Sampson & Co., Geo. H., Boston, 
Mass. 
Spacke Machine Co., F. W., In- 


dianapolis, Ind. 


Compressors, Gas 
Blaisdell Machinery Co., 
ford, Pa. 

Conduit, Interior 
Sprague Electric Co., New York. 
Cones, Friction 

Evans Friction Cone Co., 
ton Centre, Mass. 
Connecting Rods and Straps 


Bethlehem Steel Co. So. Beth- 
lehem, Pa. 
Standard Connecting Rod Co., 


Beaver Falls, Pa. 
Tindel-Morris Co., Eddystone, Pa. 
Contract Work 


ae Mach. Co., Cambridge, 


Brad- 


New- 


ass. 

Cell Drier Machine Co., Taunton, 
Mass 

os ae Machine Co., Rochester, 

Manville Bros. Co., Waterbury, 
Conn. 


Controllers and Starters, 
Electric Motor 
Case Mfg. Co., Columbus, O. 
Crgsber - Wheeler Co., Ampere, 
Blectric Controller & Supply Co., 
Cleveland, O. 
General Ry: Co., New York. 
Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 
Conveyors, Automatic 


Link-Belt Co., Philadelphia, Pa. 


Coping Machines 
& Allstatter Co., Hamilton, 


Ohio. 
Niles-Bement-Pond Co., New York. 


Corundum 
See Grinding Wheels. 


Cotters 
> a Collet Co., Cleveland, 


Cleveland Twist Drill Co., Cleve- 
land, Ohio. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Standard Tool Co., Cleveland, O. 


Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 

Counterbores 

Cleveland Futet Drill Co., Cleve- 


land, Oh 
Morse Tet Drill & Mach. Co., 
New Bedford, Mass. 
Slocomb Co., J. 7 see &. &. 
Starrett Co., L. S., Athol, Mass. 


Counters, Machinery 
Veeder Mfg. Co., Hartford, Conn. 


Countershafts 
Abpea be Co., T. R., Brook- 


Bulla my Iron Foundry, Provi- 
dence, R. 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Evans Friction Cone Co., Newton 
Centre, Mass. 

LeBlond Mach. Tool Co., R. K., 


Cincinnati, 
Manni Maxwell & Moore, Inc., 
New York. 
Mossberg Wrench Co., Central 
Falls, R. I. 
Norton Grinding Co., Worcester, 
Mass. 
Boston, 


— Countershaft Co., 


Countershafts, Friction 

Evans Friction Cone Co., Newton 
Centre, Mass. 

Wilmarth & Morman Co., Grand 

Rapids, Mich. 


Countershafts, Speed 
Changing 


Evans eg Cone Co., Newton 
Centre, 
Gisholt Mach: "Co. Madison, Wis. 


Counting and Printing 


Wheels 


Franklin Mfg. Co., H. H., Syra- 
cuse, ; « 


Couplers, Hose 


Ingersoll-Rand Co., New York. 


Couplings, Shaft 
--e ” 4 Co., T. R., Brook- 


Caldwell & Son Co., H. W., Chi- 
cago, Ill. 
Davis Machine Co, W. P., 

Rochester, N. Y. 
Link-Belt Co., Philadelphia, Pa. 
Manning, Maxwell & Moore, Inc., 
New York. 
Nicholson & Co., W. H., Wilkes- 
Barre, Pa. 
Niles-Bement-Pond Co., New York. 
Patterson, Gottfried & Hunter, 
Ltd., New York. 

» Wm., Phila- 


——- Pa. 
—- rd {Gauge Steel Co., Beaver 
8, Pa. 


Cranes 
Brown Hoisting Mach. Co., Cleve- 
land, O. 


Case Mfg. Co., Columbus, O. 
Chicago Pneumatic Tool Co., Chi- 
cago, Ill. 

Coane Crane & Car Co., Wick- 


liffe, 
Crescent Forgings Co., Oakmont, 





Merritt, Jos. Hartford, Conn. 





Mass. 





Turner Mach. Co., 


Danbury, Ct. 


Cranes—Continued. 

General Pneumatic Tool Co., Mon- 
tour Falls, N. 

meen, = Maxwell & Moore, Inc., 
New Yor 

Maris — Philadelphia, Pa. 

Moore Co., Franklin insted, Ct. 

Nicholls, Wm. S., New York. 

Niles-Bement-Pond Co., New York. 

Northern puenenting Works, De- 
troit, Mich 

Obermayer Co., S., Cincinnati, O. 

Pawling & Harnischfeger, MiF 


waukee, Wis. 
Sellers & Co., Inc., Wm., Phila- 
New York. 


delphia, Pa. 

Vandyck Churchill Co., 

Yale & Towne Mfg. Co., New York. 

Crank Pin Turning Machines 

myoaing, © Maxwell & Moore, Inc., 
New Yor 

Niley Bement- Pond Co., New York. 


Underwood & Co., H. B., Phila- 
delphia, Pa. 


Crank Shafts 


Bethlehem Steel Co., So. Bethle- 
hem, Pa. 

Standard Connecting Rod Co., 
Beaver Falls, Pa. 

Tindel-Morris Co., Eddystone, Pa. 


Crucibles 


Dixon ge oy Co., Joseph, Jer- 
sey City, N. 
Obermayer Co., s., Cincinnati, O. 


Crushers 


Farrel Fdry. & Mach. Co., Anso- 
nia, Conn. 

Niles-Bement-Pond Co., New York. 

Link-Belt Co., Philadelphia, Pa. 


Cupetas, and Ladles, Foun- 
dry 

hemo Co., S., Cincinnati, O. 

Paxson Co., J. Ww. Phila., Pa. 

Stevens, F. B., Detroit, Mich. 


Cups and Covers, Oil 


Bay State Stamping Works, Wor- 
cester, Mass. 
Bool & Co., Chas. H., Chicago, 


—. Co., Cincinnati, O. 
Winkley Co., Detroit, Mich. 


Cups, Grease 
Lunkenheimer Co., Cincinnati, O. 


Cutters, Milling 


Adams Co., Dubuque, Iowa. 

Becker- Brainard Milling Machine 
Co., Hyde Park, Mass. 

~~ LS ns aa Mfg. Co., Provi- 
en 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Hardinge Bros., Chicago, IIl. 

—— & Knight Mfg. Co., N New- 


N. J. 
<3 Milling Mach. Co., Rock- 
ford, Ill. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
Nash Company, Geo., New York. 
Pratt & hitney Co., Hartford, 


Conn. 

Rogers Works, Jno. M., Glouces- 
ter City, N. J. 

Standard Tool Co., Cleveland, O. 

Union Twist Drill Co., Athol, 


Mass. 

Ward & Son, Edgar T., Boston, 
Mass. 

Whitney Mfg. Co., Hartford, Ct. 


Cuatting-off Machines 


a. Bros. Tool Co. Chi- 
cago, 
Bignall & Keeler Mfg. Co., Ed- 
wardsville, 1. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I 

Davis Machine oe. WW PP 
Rochester, N. Y. 

Hill, Clarke & Co., Inc., Boston. 


Mass 

Hurlbut- -Rogers Mach. Co., South 
Sudbury, Mass 

aos, = Maxwell & Moore, Inc., 
New Yor 

Newton —, Tool Wks., Phila- 
delphia, Pa. 

Pratt i. Whitney Co., Hartford, 


Con 
Prentiss Tool & Supply Co., New 


Schmitz, August, Dusseldorf, Ger- 
many. 

Tindel-Morris Co., Eddystone 
Vandyck Churchill Co., New “bork: 


Cutting-off Tools 


_——) Bros. Tool Co., Chi- 

cago, Ill. 

Billings & Spencer Co., Hartford, 
Conn. 





Pa. 
Custis & Co. Mfg. Co., St. Louis, 
0. 
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| | 
| Machine Department tense 
in our 
| Chain Department New 
Factory 
Miscellaneous Department and 





Ready to Show Results 


Prompt Delivery and Constant Improvement in Quality 


In our effort to possess the Finest Chain Plant in existence 
and to maintain the highest degree of Accuracy, Efficiency 
and Finish we are going to the very limit: 


We will now make all sizes of Roller and Bushing Chains 
for which there is a reasonable demand. 





**WHITNEY” MACHINE KEYS and ‘KEY-SEAT CUTTERS 
(For the Woodruff Patent System of Keying) 



















We carry 95 regular Sizes of keys and cutters in stock: for 
immediate delivery. 











“Whitney” 























Bushing Chains are like Roller Chains—Without Rolls H ar t f or d . C onn. 
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Cutting-off Tools—Continued. 


Cleveland Twist Drill Co., Cleve- 
land, O. ’ . 
Fitehburg Machine Works, Fitch- 
burg, Mass. 

©. K. Tool Holder Co., Shelton, 
Conn 

Pratt & Whitney Co., Hartford, 
Conn. 

Western Tool & Mfg. Co., Spring- 


field, O. 


Diamond Toois 
American Emery Wheel Co., Provi- 
dence, R. 


sridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 
Dickinson, Thos. L., New York. 


Safety Emery Wheel Co., Spring- 
tield, O. 

Dies, Sheet Metal 

American Tube & Stamping Co., 
Bridgeport, Conn. 
Bliss Co., E. W., Brooklyn, N. Y. 
Consolidated Press and Tool Co. 
Hastings, Mich. 
Ferracute Mach. Co., Bridgeton, 
N. J. 

Globe Machine & Stamping Co., 
Cleveland, O. 

Manville Bros. Co., 
Conn. 


Dies, Sub-Press 
Sloan & Chace Mfg. Co., Newark, 
N 


Wal- 


Waterbury, 


Waltham Machine Works, 
tham, Mass. 


Dies, Threading, Opening 


A., New York. 
Cleveland, O. 
New Haven, 


Errington, F. 
Foote-Burt Co., 
Geometric Tool Co., 


Conn. 

Jones & Lamson Machine Co., 
Springfield, Vt. 

Pratt & Whitney Co., Hartford, 
Conn. 

Dowel Pins 

Winkley Co., Hartford, Conn. 


Drawing Boards and Tables 
Alteneder & Son, Theo., Philadel- 


phia, Pa. ; 

Artisans Guild, Benton Harbor, 
Mich. 

Kolesch & Co., New York. 

Mittineague Paper Co., Mittin- 
eague, Mass. 

Drawing Materials 

Alteneder & Son, Theo., Philadel- 
phia, Pa. : 

Kolesch & Co., New ork. 

Mittineague Paper Co., Mittin- 
eague, Mass. 

fechnical Supply Co., Scranton, 
Pa. 


Orafting Machines 


Oniversal Drafting Mach. 
Cleveland, O. 


Co., 


Drilling Machines, Bench 
American Watch Tool Co., Wal- 
tham, Mass. 
Barnes Co., W. F. & John, Rock- 


ford, Ill. 
-_ —y & Plummer, Worcester, 


(ngersoll-Rand Co., New York. 

aoe, = Maxwell & Moore, Inc., 
New Yor 

Patterson, ‘cottfried & Hunter, 
Ltd.. New York. 

Pratt & Whitney Co., Hartford, 
Coan 


Prertice Bros. Co., Worcester, 
Mass. 

Reckford Drilling Mach. Co., 
Rockford, Ill. 


Slate penne Co., Dwight, Hart- 
ford, Con 
—- * Chace Mfg. Co., Newark, 


U. 8. Electrical Tool Co., Cin- 
cinnati, O 


Drilling Machines, Boiler 


American Tool Works Co., Cin., O. 

ww 5 Drill & Tool Co., Cincin- 
nat 

Boynton & Plummer, 


Mass 
a Co., The, Cleveland, O. 
Ingersoll-Rand Co., Jags York. 
— —_ Maxwell & Moore, Inc., 
New Yor 
Wiles Bement- Pond Co., New York. 
i Bros. Co., Worcester, 
ass. 


Worcester, 





Drilling Machines, Electric 
Chicago Pneumatic Tool Co., Chi- 
cago, Ill. 
Clark, Jr., Elec. Co., 
Louisville, Ky. 
Independent Pneumatic Tool Co., 
Chicago, Ill. 


Inc., Jas., 


Drilling Machines, Multiple 
Spindle 


American Tool Wks. Co., Cin., O. 
Baker Bros., Toledo, O 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Baush Mach. Tool Co., Spring- 
field, Mass 

Bickford Drill & Tool Co. Cin- 
cinnati, O. 

Flather Planer Co., Mark, 
Nashua, N. H. 

The, Cleveland, 


Foote-Burt Co., 
Ohio. 
Fosdick Mach. Tool Co., Cin., O. 


Hardinge Bros., Chicago, Ill. 
Harrington, Son & Co. Edwin, 
aw Pa. 
Bere & Wright Mfg. Co., Hart- 
Conn 


Hill, Clarke & Co., Inc., Boston, 
Mass. 
Meaning, Maxwell & Moore, Inc., 
New York. 
Marshal! & Huschart Machry. Co., 
Lg Ill. 
McCabe, J., New York. 
Newton Mach. Tool Works, Inc., 
Philadelphia, Pa. 
Niles-Bement-Pond Co., New York. 
Prentice. Bros. Co., Worcester, 


Mass. 

Pegptie Tool & Supply Co., New 

ork. 

Rockford Drilling Mach. Co., 
Rockford, Ill. 

Sellers & Co., Wm., Phila- 
delphia, Ta. 

Slate Machine Co., Dwight, Hart- 
ford, Conn. 

Taylor & Fenn Co., Hartford, Ct. 


Inc., 


Drilling 
able 


Cincinnati Elec. Tool Co., Cin., O. 

Clark, Jr., Elec. Co., Inc., James, 
Louisville, Ky. 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Gem Mfg. Co., Pittsburg, Pa. 

Hisey-Wolf Mach. Co., Cin., O 

{Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York. 

0. a eee Tool Co., Cincin- 
nati, O. 


Drilling Machines, Radial 


American Tool Wks. Co., Cin., O. 
Baush Mach. Tool Co., Spring- 
field, Mass. 


Machines, 


Bickford Drill & "Tool Co., Cin- 
cinnati, O. 
Dreses Mach. Tool Co., Cin., O. 


Fitchburg Machine Works, Fitch. 
burg, Mass. 

Foote-Burt Co., Cleveland, O. 

Fosdick Mach. Tool Co., Cin., O. 

Gang Co., Wm. E., Cincinnati, O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 


Hill, Clarke & Co., Inc., Boston, 
Mass. 

-— —_ Maxwell & Moore, Inc., 
New Yor 

Marshall & —_—— Machry. Co., 
Chicago, 1. 

McCabe, J. J., New York. 


Morris Foundry Co. Jno. B., Cin- 
cinnati, Ohio. 

Mueller Mach. Tool Co., Cin., O 

Niles-Bement-Pond Co., New York. 

Prentice Bros. Co., Worcester, 
Maes. 

Prentiss Tool & Supply Co., New 


York. 

Sellers & Co., Wm., Phila- 
delphia, Pa. 

Vandyck Churchill Co., New York. 

Wormer Mchy. Co., C. C., De- 
troit, Mich. 


Inc., 


Drilling Machines, Turret 
Biageing, 3 Maxwell & Moore, Inc., 


New 
Niles- saeat Pond Co., New York. 


Drilling Machines, Upright 


American Tool Wks. Co., Cin., O. 

Baker Bros., a oO. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 


Beaman & Smith Co., Prov., R. I. 
— —¥ & Plummer, Worcester, 
Mass 
Cincinnati 
cinnati, 


Mach. Tool Co. Cin- 





Port-. 





Upright 


Drilling Machines, 
—Continued. 

Clark, Jr., Elec. Co., 
LouisviHe, Ky. 

Davis Machine _Co., Ww. 
Rochester, N. 

Fosdick Mach. Tool Co., Cin., 0 

Foote-Burt Co., Cleveland, oO. 

Gould & Eberhardt. Newark, N. J. 


Jas., 
P.. 


Inc., 


Harrington, Son &c eo Edwi n, 
ny, Weg Pa. 

Meer &. & on Mfg. Co., Hart- 
ord, 

Hill, ony ‘& Co., Inc., Boston, 
Mass. 

Hoefer Mfg. Co., Freeport, Ill. 


Kern Machine Tool Co., Cincin- 
nati, O. 

Knight Machry. Co., W. B., St. 
Louis, Mo. 

Masaing, Maxwell & Moore, Inc., 
New York. 

Marshal! & Huschart Machry. Co., 


Chicago, - 
McCabe, J. New York. 
Mechanics Machine Co., Rock- 


ford, Ill. 

Morse Twist Drill & Mach. Co. 
New Bedford, Mass. 

New Haven Mfg. Co., New Haven, 


Conn. 
Niles-Bement-Pond Co., 


New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

a Bros. Co., Worcester, 


Prentisg Tool & Supply Co., New 


Rockford Des Mach. Co., 
Rockford 

Sellers & —" ‘Inc, Wm., Phila- 
delphia, Pa. 

Sibley Machine Tool Co., South 
Bend, Ind. 

Slate Machine Co., Dwight, Hart- 
ford, Conn. 

aiee 2 & Chace Mfg. Co., Newark, 


Taylor & Fenn Co., Hartford, 
onn. 
Vandyck Churchill Co., New York. 


Wustner Mfg. Co., Hartford, Ct. 


ley & Russell Mfg. Co., Green- 

we Mass. 

Wormer Mehry. Co., C. C., De- 
troit, Mich. 


Drills, Center 


Cleveland Twist Drill Co., Cleve- 
land, Ohio. 

Morse Twist Drill & Machine Co., 
New Bedford, Mass. 


Pratt & Whitney Co., Hartford, 
Conn. 
Slocomb Co., J. T., Prov., R. I. 


Standard Tool Co., Cleveland, O. 
Drills, Hand 
Electrical 


Cincinnati Tool Co., 
Cincinnati, O. 

Clark, Jr., Elec. Co., Inc., James, 
Louisville, Ky 

Coates Clipper Mite. Co., Worces- 
ter, Mass. 


Hisey-Wolf Mach. Co., Cincin., O. 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York. 
. S. Electrical Tool Co., Cin- 
cinnati, O. 


Drills, Pneumatic 


Chicago Pneumatic Tool Co., Chi- 
cago, Ill. 

Clayton Air Compressor Works, 
New York. 


Drills, Rail 


Foote-Burt Co., Cleveland, O. 

General Pneumatic Tool Co., Mon- 
tour Falls, N. Y. 

tpeereell- Rand Co., New York. 

Manning, Maxwell & Moore, Inc., 
New York. 

Niles-Bement-Pond Co., New York. 

a Tool & Supply Co., New 


ork. 
Standard Tool Co., Cleveland, O. 
Drills, Ratchet 
——a Bros. Tool Co., Chi- 


Billings & Spencer Co., Hartford, 


oak “he. Elec. Co., 
Louisville, Ky. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Hisey-Wolf Mach. Co., Cin., O. 

eng, Maxwell & ‘eere, Inc,, 
New Yor 

Parker Co., _—— Meriden, Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rogers Works, John M., Glouces- 
ter City, N. J. 

Standard Tool Co., Cleveland, O. 


Inc., James, 








Drills, Rock 

Ingersoll-Rand Co., New York. 

Northern Electrical Mfg. 
Madison, Wis. 

Drill Speeder 

Graham Mfg. 
a Se 


Co., 


Co., Providence, 


Drying Apparatus 


Sturtevant Co., B. F., Hyde Park, 
Mass. 


Dynamos 


Burke Electric Co., Erie, Pa. 
C & C Electric Co., New York. 
Crear - Wheeler Co, Ampere, 
General Electric Co., New heey 
Jantz & Leist Elec. Co., Cin. 
2 a aes Mfg. Co., Madi. 


Ridge yay Dynamo & Engine Co., 


Roth “ey i & *Co., Chicage, Ill. 
Stur ue 7 ~y S "Co., New York. 
Ss hed soant Co., . FF. Hyde Park, 


m7 Blectric Co., Cincin., O. 

Western Electric Co., "Chicago, Ill. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 


Electrical Supplies 


Clark, Jr., mites. Co., Inc., James, 
Louisville, = 
Crpeis - Wheeler Co., Ampere, 


J 
Electric Contesior & Supply Co., 
Cleveland, 
General Electric eo. . New York. 
Jantz & Leist Elec. Co., Cin. 
Northern Elec. Mfg. Co., Madt: 
son, Wis. 
Roth Bros. & Co., Chi Ill. 
Sprague Elec. Co. New York. 
Triumph Electric Co., Cincin., O. 
—— Blec. Mfg. Co., St. Louis, 


Wosteen Electric Co., Chicago, 


Weston Elec. Instrument Co., 
Newark, N. 
Westinghouse Elec. & Mfg. Co. 


Pittsburg, Pa. 


Electrically Driven Tools 
and Machinery 


American Tool Wks. Co., Cin., O. 
Bridgeport Safety Emery Wheei 


Co., Bridgeport, Conn. 
Cincinnati Zlectrical Tool Co., 
Cincinnati, oO. 
Clark, Jr., Elec. Co., Inc., James, 


Louisville, Ky 

Cogpeent Porgtnas Co., Oakmont, 
a 

Electric Controller & Supply Co., 
Cleveland, O. 

Hisey-Wolf Mach. Co., Cincin., O. 

Manning, Maxwell & ‘Moore, inc., 
New York. 

Roth Bros. & Co., Chicago, II). 

U. Aa eaten Tool Co., Cincin- 
na 


Weta Electric Co., Chicago, 

Elevators 

Albro-Clem Elevator Co., Phila 
delphia, Pa. 

Harrington, Son & Co., Bdwin, 


Philadelphia, Pa. 
Link-Belt Co., Philadelphia, Pa. 


Emery Wheels 
See Grinding Wheels. 


Emery Wheel Dressers 


American Emery Wheel Co., Provi- 
dence, R. I. 

“ State _ Sinenping Co., Worces- 
er, 

Desmond- Ste han Mf 
—_7) p g- Co., Ur- 


Diamené Saw « Stamping Works, 
Buffalo, N. Y 
eenaeen. Thos, x" New York. 
afety Emer eel Co., 
fleld, O. 4 — 
Standard Tool Co., Cleveland, O. 
bs 5 Wheel Co. Westfield, 


Wrigley Co., Thos., Chicago, III. 

Enclosures, Tool-Room 

= 6 & Cooley Co., New Britain, 

Merritt & Co., Philadelphia, Pa. 

Engineering Appliances 

Crosby Steam Gage & Valve Co., 
Mass. 


Boston, 
Lunkenheimer Co., Cincinnati, O. 


